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In every 
INDUSTRY 
and for every 
PROCESS 


there is only 


ONE BEST 
TEMPERATURE 


or Pressure or DuRATION, 
or degree of RELATIVE 
Humipirty, or other 
Vital Condition; and 
for Every Application 
there’s only One Best 
INSTRUMENT 
Aen 
It's more than likely that 
“Temperature Headquarters” 
makes it..and makes it work! 
ee 


What’s your application? 
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creas 
a faicien® 


Prevent Waste! 


These Modern 
Instruments 
Point the Way! 


UST suppose you could afford to hire 
nie who would do nothing else but 
eliminate waste in your processes, heat- 
ing equipment, power plant, etc. And 
suppose these men cost you but a small 
initial investment and drew no salaries. 
Wouldn’t you jump at a chance to get 
them? 


Yet Mercoid Automatic Controls are 
doing just these things for hundreds of 
manufacturers. These amazing control 
mechanisms are almost human. With 
no attention whatever, they effect sav- 
ings in steam and current consumption. 
They save labor and prevent product 
losses (often extremely costly) due to 
poorly controlled processes. 


Mercoid Controls operate electrically, 
carrying full line current 110 or 120 
volts—an entirely new principle of tem- 
perature, pressure and vacuum control. 
Mercoid success is well established and 
the following general list shows the al- 
most unlimited range of application: 


IMENTS 


* : = j 
Mercoid Control No. 848 
—one of many models in* 

a complete line 


To start and stop: 


Motors, Fans, Blov 
Pumps, Compressors, 


Unit Heater Control 


Control of electrically heated: Liquids, water 
heaters, ovens, dryers, pots, forming dies, en 
bossing dies, rolls, drying | sterilizers 


y & pilates 
paraffin tanks, sealing and wrat ping machines 


Electrically driven pumps: Fé 
vacuum, for temperature, for | 
trol 


r pressure, for 
juid level con 


Liquid level control by pressure or by float 


Bearing Thermostats: For alarm only. for 
stopping unit, for both 


To sound alarm from: Te: 
sure, vacuum 


iperature pres 


_ Refrigeration control r air temperature, 

for brine temperature, fo ooled liquids or 
1 

gases of all kinds 


Liquids heated by steam or hot water such 
ls, cookers, washers 


w of: Water 


as: Water heaters, vats, sti 
Processes cooled by fi , brine 
Work room temperature control 


Office temperature « 


Steam driven p 
pressure, vacuum 


Dryers heated by stear 
kilns, dry rooms, ovens, prox 


Gas Heated Liquid 
dryers, cookers 
Mail coupon today for free booklet 
containing blue prints of over thirty 
different Mercoid applications with 
hook-ups shown in detail. 


When attending the N. Y. Power Show be sure to see Mercpid 
Controls in operation at the American Radiator Co. Booth 


AMERICAN RADIATOR COMPANY 








ACCESSORIES DIVISION, DEPT. M-2412 


40 West 40th Street 


Please send me free booklet containing blue prints of ov 


Name 





Address 





New York, N. Y. 


lifferent Mercoid applications, 
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A Laboratory In Itself 


Write 
for 
Bulletin 


Oe te On 
6 Current and 8 Voltage Ranges 


Measuring From 


2 Milamps to 5 Amp and 60 Millivolts to 1500 Volts 
All Controlled by 
3 Binding Posts and 1 Selector Switch 


ELECTRICAL INSTRUMENT CO. 


INCORPORATED 1918 


CAMBRIDGE, MASS. 
Branch Office: 91 Seventh Ave., New York City 
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Write for information on a 


New Brinell Microscope 


(PROJECTOR TYPE) 


To PAUL F. HERMANN CO., Keenan Bldg., Pittsburgh, Pa. 


HIS new type of mea 
suring instrument thor 
oughly fulfills all expec 
tations and requirements, as 
has been prov ed by experience 
in numerous _ factories Its 
manipulation is extraordinarily 
simple, as shown in Fig. 1. It 
is about 12” long. The pro 


jector with its interchangeable 











lower part is set up on the 

surface to be measured. The 

illuminator, which is incorpor 

ated in the instrument, lights 

up the surface so intensely, 

that the image is projected 

with very great clearness ‘ 

through the built-in objective Fig. 

on to the ground-glass screen 

arranged above it, on which then two diameters of tl 

sion can easily be read at once with an accuracy 

the cross-scales on the ground li 
| 


greater with the aid of 


‘ 
, : 
grour.d-glass with scale can also be rotated, so that now bi 


can be read quickly for any desired setting 
Measurement of this kind is carried out with extraordin: 
when compared with the former method and is at least 


racy. Fig sh 


( 
~ 





ground-glass — slide 
natural size 
diameter, i.e 
for measuring cri 
meters of 14 in. or 6 mm 
With < special device 
6 Brinell - Ball - Impressions 
] 


my may also be obtained ot 
ii recessed surfaces ( Sul 
faces which are n 
Also the upper pa 
tube 1S 





with an angle 

ing a vertical ground-glass 

slide This enables one 

without further adaptation 

to take satisfactory Brinell 

Fig. 2 tests also on the inner walls 

of hollow cylinders, with a 

minimum internal diameter of 834 in. or to make measurements in 
which readings on a vertical ground-glass slide are desired 
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SPEED = 
with Accuracy 


The Burgess-Parr Oxyge 
Bomb Calorimeter, Adiabat 
Type, is unsurpassed for dete 
mining the calorific value f 
fuels, foods, or other combust 

















ble material. 














i rite to your 
laboratory sup} 
de al rS. 





The ILLIUM Bomb, perfectly resis- 
tant to the corrosive products of combus- 
tion, is an exclusive feature of Burgess- 
Parr Oxygen Bomb Calorimeters. 


BURGESS-PARR COMPANY) 





Moline. Illinois 
ie 





Successor to 


THE STANDARD CALORIMETER CO. 
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Announcing =~ 


The New “Cajo” 


Gas Leak Indieator 











This instrument will instantaneously indicate 
the presence of small amounts of light as well 
as heavy gases mixed with air. 

It will indicate leaks which defy detection 
when sought with a light. 


WS 
For further information write 


INSTRUMENT DIVISION 


ie 


-< COLONIAL SUPPLY COMPANY | 


217 WATER STREET, PITTSBURGH, PA. 
Phone COurt 1042 
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Investments » » 


When you make an investment, you invar 
iably make it with the sole intention of ob 
taining some return on your investment, no 
matter how small the amount may be. 

The subscribers of a publication—while 
their investment may be small—expect to 
obtain a return on their investment, hence 
their subscription. 

INSTRUMENTS subscribers, whose in 
vestments are small, are receiving returns on 
their investment as evident by the following 
excerpts from letters we have received: 

“TI do not wish to miss a single issue.” 

“T have not, as yet, received my copy of the 
November issue and it may be that mine is lost in 
the mails. Will you kindly send me another copy.” 

“Each copy of INSTRUMENTS is received and 
read with interest. The magazine is well worth 
while.” 

“Being on the lookout for each issue, I get a 
little anxious about them when they do not arrive 
on time.” 

“Kindly let me know when our subscription ex- 
pires, as we do not want to miss a single issue.” 

Do not these expressions show a keen 
reader interest—are they receiving a return 
on their investment? 

Your sales message in INSTRUMENTS will be a 
good investment for YOU. Forms for 
January close January 2nd. 


Instruments Publishing Company 
1117 Wolfendale St. Pittsburgh, Pa. 
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Your Copies are Ready 
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These New Bulletins sent 
upon request--- 


to every man in the following industries who is interested 





in the measurement of high temperatures in Iron & Steel 
Plants, Glass, Ceramic and Brick Plants, Gas and ( 
Plants, Non-Ferrous Smelting Plants, Boiler Plants, etc 


= 
JOK 


The Pyrometer Instrument Co. 
50 Howard Street New York, N. Y. 





Send this coupon for literature 





THE PYROMETER INSTRUMENT Co., 50 Howard St., New York, N. ¥ 
Please send me without obligation, the literature checked 
Optical 
Company 


Name 


Address 
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Have your stenographer cut out and file the 3 x 5 cards found bound in 
the back of this issue, listing the principal articles. They will direct you 
to valuable information to which you may wish to refer in the future. 
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Pyrometer Indicator 


for applications where an automatic controller 
is not, or not yet, required 


1—Extra wide scale, calibrated for near and 
distant reading. 


2—Monopivot floating coil which, together 
with resilient jewel mounting, protects 
pivot point from effects of plant vibration. 


3—High resistance. 


4—Automatic and complete electrical com- 
pensation of cold junction errors. 


5—All iron case to shield the magnet from 
external magnetic influences. 


6—Constancy of accuracy throughout vary- 
ing instrument temperatures. 
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To New Readers: 
epee JMENTS was founded in January of this year as a 
of instruments and devices for measurement, inspection and 
That the need for such a periodical existed is proved by the nun 
type of subscribers 
A system of distribution was devised so that each name on « 
ing list is assured of receiving three copies of the publication, 
prespective subscribers might have an opportunity of appra 
worth to them 
In many cases the sample copies are addressed to the company 
invariably are passed on to the department likely to be interest 
impression may have been gained by some readers that a subsc: | 
has been sent in by the company and no further action is necessa1 
The next volume will start in January and much interesti: 
valuable information is in preparation. The January issue will 
pecially valuable as in addition to the editorial material which 
view the instrument developments, many old and new advertiser 
signified their intention of presenting their sales message to you. A 
consequence the Buyers’ Guide will be especially valuable as a1 
ment index. 
In order to assure your receiving INSTRUMENTS regular; 
future, we urge you to ascertain if your company has subscrit 


send us your subscription personally. 


The Measurement of Temperature: 
HE editor believes the temperature ranges of instrument appli 
are important to the users as well as to the instrument mai 
turers, and the editor therefore believes that all sides of this qu 
be presented to the readers of INSTRUMENTS—a journal devoted t 
information on instruments and devices for measurement, inspection 
control. We urge our readers to send us their comments on this sul 
In the November issue we had the pleasure of publishing extra 
a letter received from Captain Behar of the C. J. Tagliabue Mfg. ( 
Below we print a letter from Mr. S. C. Horn, Sales Manager, Wils 
Maeulen Company, Inc. 


“I have noted with considerable interest your publication of extract 
a letter from Captain M. S. Behar on page 467 in the November 1928 is 
of INSTRUMENTS. 

“Captain Behar seemingly wrote you to point out several instances w 
he disagrees with some previously published classification of instruments a 
their proper temperature measuring field, and he included a revision 
classification which he believed more complete. 

“IT would now like to make some improvements on Captain Behar’s rm 
vision, and I believe my suggestion will be of interest 

“Captain Behar’s classification roughly groups all thermometers in G1 
1, under the specification ‘Below 900° F.” and puts all pyrometers in Gr 
2, and specifies “Above 900° F.’ 


1 
} 
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‘| would like to suggest that in these days of automatic elect Id 
nction compensators for millivoltmeters, and instrument temperature 
mpensators for millivoltmeters, and potentiometers with automatic cold 
nection compensation, it cannot be assumed that 900° F. is the lower limit 
f either practical or accurate use for instruments employir g thermocouples 
‘We are regularly employing thermocouples for operating temperatures 
1s low as 400° F. and for heating and cooling temperatures considerably 
below 400° F., with excellent results both from a standpoint of accuracy 
nd utility, as compared with thermometers, and on multiple installation 
where a number of thermocouples are used with one indicating instrument, 


economy 1S obtained as well 
“The thermocouple type instrument with the accuracy 
design presents advantages in long distance reading, central station indica 


tion, and ruggedness of the element exposed to the temperature 


The January Issue of INSTRUMENTS 
pho January issue of INSTRUMENTS will review the develop: 


ments in a number of instrument fields. The following articles have 
already been promised: 

Developments in the Field of Magnetic Measurements during 1927 

1928.—Thomas Spooner. 

Electrical Instrument Developments during 1927-1928.—E. S. Lincoln 

Recent Aeronautical Instrument Developments.—Bradley Jones 

Developments in Temperature Indicating,, Recording and Control In 

struments during 1928.—D. L. Mathias 

Searching for Instrument Information. 

This issue will also contain a very complete Buyers’ Guide—in fact 
this will be a veritable instrument index. A complete list of the periodi 
cals which will be reviewed during 1929, for information on instruments 
and devices for measurement, inspection and control will also be given. 

Also, many new advertisers will transmit information on their prod 
ucts to you. 

Renew your subscription NOW so that you will be sure to receive 
this issue. 


Measurement of Color 
HE editor has pleasure in announcing an important series of 
articles on Ostwald’s Color Theory and the instruments used by 
him. This series will be written by Dr. Albert Parsons Sachs and the first 
article will appear in the February issue. 

Ostwald’s Theory of Color, while receiving widespread recognition 
in Europe is practically unknown in this country. 

This presentation and appraisal of Ostwald’s efforts will not only ap- 
peal to those specially interested in this subject but to all readers of 
INSTRUMENTS. 

All those who desire to receive each installment of this series, are re- 
quested to send in their subscription on the blank in the back of this 


issue. 
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Measurement of Specific Gravity 


HIS is the second of a series of articles by H. L. Hazelt 
gineer of Insulation for the Sterling Varnish Company, H 
(suburb of Pittsburgh), Penna. The next article will deal 


measurement of viscosity 


Correction: 


N error occurred in the listing of Mr. John L. Hodgson’s : 
the cover of the October issue of INSTRUMENTS. This 


as John M. Hodgson 


To help you find any instrument easily and quickly, refer to 1 


ers’ Guide contained in the back of this book. Turn to it nov 


how wide the variety of instruments it offers, Remember to cor 


Instruments Buyers’ Guide when in the market for instrument 
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Instrument Pioneers 


Georg Simon Ohm* 
(1789-1854) 











EORG SIMON OHM was born on March 16, 1789 at Erlangen, 
Germany. His parents were Johann Wolfgang Ohm and Mari 


Elizabeth Beckin. He was the first of seven children, only three of which 
yrew up; these were Georg Simon, Martin and Elizabeth Barbara. Mar 
tin became a distinguished mathematician and a Professor of Mathematics 
at the Military College, Berlin. 

When Georg was but ten years old, his mother died. His father, a 
locksmith by trade, was a man of exceptional ability. In his wanderings 
as a locksmith, he had studied philosophy and mathematics. This had 
brought him into touch with Professor Langsdorf of Heidelberg, who 
had gone there from Erlangen. Under his father’s guidance, the mother 
less Georg and Martin made progress, and the attention of Langsdot! 
was directed to their aptitude 

For one year Georg attended the Gymnasium of Erlangen and at 
Easter, 1805, he entered Erlangen University, matriculating in Philosoph 
m May 3, 1805. His studies were immediately directed to mathematic 
and physics. Unfortunately, lack of means limited him to but three term 
it the University. At the end of September, 1806, through the bookseller 
Walther, he obtained a post as a mathematical tutor at a school kept by 
Zehender, a clergyman in Gottstadt, Switzerland. After the third half 
year at Gottstadt, Georg went to Neuchatel with the object of taking 
private lessons in mathematics and conversational French. It was at this 
period that, upon the advice of Professor Langsdorf, he studied the works 
of Euler and Lacroix. At Easter, 1811, he returned to Erlangen and on 
October 25th he obtained the degree of Doctor of Philosophy. For three 
terms he read mathematics, but for reasons of economy he again had to 
shoulder what to him was the irksome yoke of a teacher 

In November of 1811 he applied to the authorities at Bayreuth, offer 
ing his services but was refused. He remained at Erlangen, applying to 
+] 


the “ung of Bavaria for employment as a teacher. In consequence, on 
December 


+ 


16, 1812, Ohm became a tutor at the Realstudienanstalt at 
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Bamberg. He wrote repeatedly to the King and the authorities b 
Out success. 

The year 1813 was critical in the history of Europe, it broug! 
many to the storm-center of the struggle against Napoleon. G 
then 24, of military age, but either upon the grounds of phil 
physical unfitness, or natural reluctance, he stood aside from 
service 

In the spring of 1817, he published his first book. He dedicat 
the memory of his father and gave it the impressive title, “Grur 
zu einer zweckmaessigen ‘Behandlung der Geometrie als hoeher 
dungsmittel an vorbereitenden Lehranstalten,” and he sent a 
the King of Bavaria, beseeching him to grant amelioration of 
stances. The royal reply stated: there was no appointment vacant 
the book had been placed in the library 

Copies of the book were sent to other monarchs and amongst 
fortunately to Friedrich Wilhelm III of Prussia, who looked with 
upon the application. Ohm left Bavaria in the Autumn of 1817 ar 
came Oberlehrer in Mathematics and Physics at the Royal Konsist: 
in Cologne. There he found friends and apparatus, a library, and gr 
freedom. The physical apparatus at the Jesuit Gymnasium of ( 
enabled him to proceed with the investigation of the galvanix 
He investigated the relative conductivities of metals, the theory 
galvanometer, and by experiment, the law of flow of electricity 
ductors. In 1826 he was granted a year’s leave of absence and he het 
himself to his brother’s house at Berlin. The tangible result of his s 
in Berlin was his book, “Die galvanische Kette, mathematish bear} 
which was published in Berlin in May, 1827 

Confirmation of his law of electrical circuits described in this t1 
came trora Fechner of Leipzig, from Pfaff of Erlangen, and fron 
gendorf of Berlin. Criticism, however, was levelled against it, 
enough by Kaentz of Halle, but more provokingly by G. F. Pohl 
Jahrbuecher fuer wissenschaftliche Kritik, to which Ohm forcibl 
plied. Scientific strife led to the breaking off of friendly scientif 
tions, and Ohm, taking into account the true nature of the opposit 
relinquished his appointment at Cologne, and during the six 
1827-1833, retired into private life. 

Apart from these initial skirmishes, Ohm’s law was for som« 
scarcely noticed, except by a few physicists. Ohm’s triumph cat 
1841, when the Council of the Royal Society of London awarde 
the Copley Medal for his researches into the laws of electric 
They declared that Ohm had established for the first time, the la 
the electric circuit. To Ohm the Council also assigned credit 
viding means to determine with accuracy the value of the separat 


sistance and electro-motive forces in a circuit. 








Yecember, 1928 INSTRUMENTS Page 505 


From 1827-1833 he gave mathematical instruction at the Military 
School at Berlin. He tried unsuccessfully to obtain a better appointment 
there or at Oldenburg; for the remuneration was less than half what he 
had received at Cologne. On July 3, 1833, King Ludwig I, of Bavaria, 
issued a decree that relieved Ohm of these anxieties. He was given a 
professorship at the Polytechnic School of Nuremberg, and he retained 
touch with that institution until 1849. In 1835 he was appointed also 
to the Chair of Higher Mathematics at the University of Erlangen, and 
at the same time State Inspector of Scientific Education. Towards the 
end of 1849 he was appointed by Maximilian II, Professor of Physics 
to the University at Munich; the Akademie of Science selected him as 
Conservator in Mathematical Physics and in addition he was advisor 
concerning the development of telegraphy for the state 

The work of Ohm upon so-called “unipolar” substances deserves at 
tention. It relates to experiments by Jaeger, Becquerel, Fechner, Ermann, 
and others, with metallic plates and condensers, particularly with regard 
to the effect of earth connections and residual charges, and to a group 
of partial conductors, containing disturbing electromotive forces. Ohm 
realized that much of the trouble, causing differences of opinion, arose 
from defective instruments, especially the galvanometer as then con 
structed. Thereupon he directed attention to the merits of the elec 
trometer that deals with only single points of a circuit, and he advo 
cated the simultaneous use of both instruments 

At 10 P. M. on July 6, 1854, on which day, notwithstanding his 


bodily weakness, he had delivered his lecture, Ohm died 


Note: In 1881, The Electrical Congr t P ted the name of O 


Information in Instruments 

GREAT number of our readers have expressed their approval of 
A our efforts to cover the developments in the field of instruments 
both in this country and abroad. The editor takes this opportunity to 
assure these and all other readers, that he will continue to cover by the 
original articles, new instrument section and current literature review, 
all information on instruments the world over. A number of very inter 
esting papers have been promised for future issues. NO ONE, WHO 
IS CONCERNED WITH INSTRUMENTS CAN AFFORD TO 
MISS A SINGLE COPY 


Every purchaser pays the cost of selling him the goods he buys. It is 
the seller's business to use every means to keep the selling cost low and 
make the service worth all that it costs 
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A Direct-Reading Permeameter 
Frank P. Fahy* 


HE need of reliable information as to the magnetic characteristics 
ea materials is well appreciated in the electrical field. It is a truism 
that electrical engineering is largely a matter of magnetic engineering 
since, with few important exceptions, the generation of electricity and 
the apparatus associated with its economic utilization involve the use 
of magnetic materials. Interest in magnetic testing has been greatly stim 
ulated by the remarkable developments of the past few years along the 


line of new materials. But quite aside from the value of magnetic data 
in the electrical field, there are other aspects of constantly growing im 
port. For example, many metallurgists and chemists are concerned with 
the magnetic characteristics of ferrous materials, not only because of the 
important light these are capable of throwing upon the constitution and 
the general physical properties, but as a means of readily identifying 
departures from a recognized standard 

A rough comparison of the magnetic properties of different specimens 
is relatively simple to make, but to have real value as immediate or 
later criteria the test data should be in, or capable of reduction to, abso 
lute units. The development of modern precision permeameters has 
made possible the obtaining of data of very high accuracy, but the ap 
paratus essential thereto is rather complicated and expensive and the 
design always involves the measurement of purely transient impulses, 
thereby calling for a more or less delicate galvanometer. The use of 
such equipment is warranted, and in fact necessary, in first-order re 
search or where quite rigid commercial specifications are to be met and 
the one apparatus must handle a wide range of test sections 

It has long been recognized that sacrifice of a limited degree of a 
curacy and a restriction as to the section of the test specimen are justi 
fed if such concessions would permit of evolving a practical and rugged 
permeameter, without complications in accessory equipment and allow 
ing of quick test determinations. The first step toward this end is the 
finding of some simple, satisfactory system of the static deflection type 
to replace the galvanometer; the next is to so design the magnetic circuit 
and the magnetomotive force elements associated therewith as to allow 
of an accuracy sufficiently high for practical requirements. There would 
result a direct-reading instrument by means of which the values of, and 
the relation between, the magnetizing force (H) acting upon a speci 
men and the induction (B) in the specimen could be determined under 
a quite ideal procedure. 

The development of such a direct-reading permeameter was attempted 
some years ago, but was found frought with many difficulties and com- 


*/ 


sulting Engineer, New York, N. Y 
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plications. The earliest endeavor, and the most successful, wa 
Koepsel', the device being later improved by Kath*, and for qu 
time knew wide use as the Koepsel permeameter. In principle, 
paratus consists of a moving coil, direct current measuring inst 
of the d’Arsonval deflecting pointer type in which the usual per 


magnet is replaced by an electromagnet, one portion of which latt 


sists of the specimen under test. The design of the Koepsel pern 
provides for two current circuits, these being supplied with dir 
rent from independent battery sources. Observation of the magi 
tive force acting upon the magnetic circuit is made in terms of 
rent flowing through a solenoidal winding encircling the test 
the resultant induction is read directly from the deflection of the 
coil system by means of a pointer attached thereto which move 
calibrated scale. This moving coil carries a current which ha 
adjusted in value in accordance with the section of the specimen. | 
ously, a part of the whole applied magnetomotive force is absor! 
overcoming that portion of the reluctance of the magnetic circuit 
lies outside of the specimen itself. This outside reluctance is tl 
to the electromagnet yoke, the moving coil air gap and the 
joints. These necessitate corrections to the observed magnet 
force, in the form of subtractions, to obtain the true magnetizir 
acting upon the test specimen. 


The Koepsel permeameter has been the subject of an extend 
vestigation at the U. S. Bureau of Standards*® and has been fou 
give results which are variable not only with the nature of the sp 
under examination but with the particular value of induction 
large extent the inaccuracy of the Koepsel permeameter arises fror 
use of a method of automatic yoke compensation which is depe: 
upon the value of the magnetizing current. This is an important { 
of the instrument but one which renders indeterminate the natur 
the corrections to be applied and leads to great inaccuracy in th 
termination of hysteresis. The corrections should be a close functi 
the magnetic flux and that alone. As this does not obtain, it is 
sary to furnish with the Koepsel permeameter a number of gray 
“shearing curves” corresponding to the normal induction and hyst 
characteristics of various qualities of test material, from which suc 
rections may be scaled off. Since it is impracticable to cover thu 
whole range of possible test specimens, unsatisfactory interpolat 
must be resorted to. While this permeameter is designed to perm 
testing of a fairly wide range in test specimen section, the limitat: 
observed hold for any one section. The recommended section is 
0.25 cm?, which is too small for many practical requirements. Th 
Koepsel permeameter, however, represents a very important ste; 


1. A. Koeepsel: E T Z., 15, p. 214; 1894 
H. Kath: E T Z., 19, pp. 411-415 1898 
Bulletin of the Bureau of Standards, Vol. II, 1914; pp. 101-130 
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ward and it will be necessary to refer to it again later in explaining 
the modifications which have been found necessary to produce an effi 
cient instrument. 

The new development to be described results from an investigation on 
the part of the writer which has extended over the past few years, dur 
ing which a number of experimental types of permeameters were con 
structed and studied. It has been found possible to produce a highly 
satisfactory apparatus by invoking several new principles in design, one 
of which concerns the use of the same highly accurate magnetic poten 
tial system of measurement which has been so successfully employed 
in the Simplex permeameter* for the past eleven years. In the direct 
reading permeameter, however, the magnetic potential is used as a basis 
of measure of induction while in the Simplex permeameter it is utilized 
n to take 


for the purpose of measuring magnetizing force. Compensatt 
care of the varying relative reluctance of test specimens and yoke is 
effected by a magnetizing winding design which allows the test speci- 
men itself to bring about such compensation. By these means the diffi 


culties and limitations inherent to former designs have I. 


irgely been over 
come, allowing of an accuracy in measurement which is independent of 
the quality and nature of the test specimen to an extent hitherto deemed 


out of the question. 





Fig. 1—Direct-Reading Permeameter 
é ib 


The new permeameter is illustrated in Fig. 1. A U-shaped yoke of 
laminated material is provided which is vertically mounted upon a cast 
aluminum base. The upper faces of the yoke legs act as contact sur- 
faces for the material under test, the specimen being passed through a 
magnetizing winding which spans the legs. The laminations of the yoke 
are so grouped that their width is normal to the length of the specimen, 


4. Circular No. 17 Magnetic Testing. Bureau of Standards, 192¢ 
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so as to insure proper flux distribution across the yoke 
are provided to promote good contact. Centrally located in 
portion Of the yoke IS an air gap ind mounted across this 

meter of the moving iron, repulsion type, which is construct 
tion as a fluxmeter. This fluxmeter is supplied with a scak 


to indicate directly the flux in the test specimen which results 
magnetomotive force applied through the magnetizing windii 


ing posts mounted upon the base allow for the external 


Broadly speaking, the instrument follows the general idea 


{ ’ 
design but with new features which combine t 


explain its 
performance. The most important of these have to do wit! 
struction and action of the fluxmeter and the form of the ma 
winding 

The purpose of the fluxmeter is to provide for direct readit 
flux in the test specimen. In the usual design of a meter of tl 
sion type as employed for current or aise measurements, ther 
vided an interior exciting winding which surrounds the repul 
ments and causes them to repel each other in accordance witl 

the current flowing in such winding. In the construction 
meter used with the direct-reading permeameter there are p1 
place of such winding, two specially shaped iron shoes which 
tact outside of the fluxmeter case with the permeamet 
at either side of the yoke gap. Within the case these shoes 
ranged about the iron elements that any flux diverted fron 
across the yoke gap acts upon these elements in the sam 
would result from flux due to an exciting winding. Sinc 
magnetic circuit formed by the contact shoes and the iron 
the flux meter, in shunt to the yoke magnetic circuit, is one of 
| 


high reluctance due to the large gaps therein, the flux in thi 


related to the magnetic potential acting across the yoke gap. S 
turn the potential drop across the yoke gap is in direct proporti 
flux in such gap, it follows that the fluxmeter may be calibrat 
dicate directly this flux. The contact shoes and the iron 
the fluxmeter are constructed of material which is practically 
hysteresis effects. The use of an indicating instrument having 
acteristics avoids the difficulties and complications inherent to tl 
sonval type as employed in the Koepsel permeameter. This 
has pronounced hysteresis characteristics but in addition call 
auxiliary current circuit with external battery supply, rheostat 
meter, all of which are thus avoided. 

The design of the magnetizing winding for the new pert 
represents a marked departure from that hitherto used in any 
permeameter. This winding does not cover the full free lengt 
test specimen between the yoke legs, but is distinctly shorter 


to insure that no matter what the characteristics of the sp 
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tio ot the magnetomotive force acting upon it and that acting upon 


I 
t} yoke shall be a function of the flux in the specimen a d it alon 
In other words, the effect is that the specimen itself provides a compen 
sation which is in direct proportion to its own reluctance. From this 
follows two outstanding advantag 1. the flux indicated by the flux 


meter gives directly thi induction in a t st specimen of tandard 


n: 2. the effective magnetizing force acting on th necimen in 
lways he comput d from the value of the iPparent magnetizing for 
i! | the fluxmeter reading This permits the us t correction factor 
vhich may be concisely stated 

The permeameter as illustrated is designed for the testir 
nens 724" in length and of rectangular section % ri 7 cm?) 


the fluxmeter being calibrated to read directly from 0 t 


for such standard section. The opening in the magnetizing coil is over 


size and it is not necessary to rigidly adhere to the standard section, as 
variations 10% or more above or below are feasible, due allowa 











such change from the standard section being made in interpreting t 
fluxmeter r dis US, a h IW b | ' A rectangulat ction ] 1 [ 1) 
1 


lected as preferable, as its use insures better contact with the 4 fa 


and avoids contact bushings. The instrument is also adapted to the u 
f a special magnetizing winding to receive strips of laminated material 
of the standard 1 3/16” (3 cm.) width, in which case bushings of angu 
lar form are used to allow of proper edge contact 


In Fig. 2 is shown the permeameter together with the control equip 


ment required for carrying out tests. This comprises two small rhe¢ 
stats, an ammeter (preferably having three ranges) and a double-pole, 
louble-throw switch arranged as a reversing switch. A 6 to 12 volt 
storage battery (not shown) is required as a source of direct current 
supply. The magnetizing winding is designed so that the applied 

ignetomotive force per unit length of specimen is equal to SOx] 
where I is the magnetizing current in amperes. A maximum magnetiz 


ing current of five (5) amperes is amply sufficient for all testing 
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This permeameter can be used for the determination of no: 
duction (permeability) under magnetizing forces up to 200, or 
ing standard induction of 20000, and also in the determinat 
hysteresis characteristics. A normal induction curve, OAC in F 
the curve obtained by plotting the values of induction, B, wh 
reached under the action of various magnetizing forces, H, the t 
terial having been demagnetized as a preliminary. The quantity 
gives the permeability at the corresponding induction. The curve ( 
represents the values of induction which are successively passed t 
when the maximum magnetizing force corresponding to an ind 
represented by the point C is changed from a positive to an 


- 
ative value. The curve CD’E/C represents the further change in 
tion as the maximum magnetizing force again becomes positive. O] 
OE (or OD’ and OE’) represent the residual induction and 


force, respectiv ely. 





Induction 


~H gE 0 E" H 
Malgnetizing Fc rce 








c -B 
Fig. 3—Normal Induction and Hysteresis 
In the obtaining of the data represented by the curves of | 
there are two test observations to be made. One is the apparent 
netizing force F, which is equal to 50 x I, where I is the mag 
current in amperes; the other is the indication of the fluxmeter 11 
gausses, which we shall call B,},, Then: 
for normal induction: H = F—a Boh, 
for hysteresis: H = F-b Bop; 
where H is the actual magnetizing force operative on the t 
cimen, a and b are predetermined constants of the permeameter. It 
be clear that the quantities to be subtracted from F represent t! 
tion of the applied magnetizing force which is absorbed in over 
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the reluctance of the magnetic circuit outside of the test specimen 
itself. Now, if the test specimen is of the standard section, s, (.907 cm?) 
then B ops 18 B, the true induction. If the test specimen has a section s’, 
then the true induction is s B,,, /s’. Thus the values of the actual mag 
netizing force and the induction are directly obtained. In the compari 
son of many samples very nearly alike, it is often not necessary to plot 
the curves of Fig. 3 or to apply corrections to the observed magnetiz 
ing force in order to draw satisfactory conclusions. Furthermore, when 
testing material of very high reluctance the corrections are frequently 
very small from a percentage standpoint and may be ignored 

(In the foregoing, the new permeameter has been discussed solely 
upon the basis of its use in direct current testing tor the purpose ot 
determining permeability and the hysteresis characteristics. It 1s of in 
terest to note, however, that the same type of instrument offer great 
possibilities for use in alternating current testing, particularly in the 
comparison of materials. That is, not only does the fluxmeter described 
function satisfactorily in the measurement of an alternating flux, but 
the yoke and magnetizing winding details are such as to permit of 
the application of alternating magnetomotive forces without appreciable 
eddy current effects.) 

This direct-reading permeameter is the result of an attempt to pro 
vide a comprehensive, simple and reliable testing means which will 
allow of the use of a test section sufficiently large to be representative 
of its kind of material and one which is free of many of the complica 
tions and limitations hitherto found in permeameters. In its design, the 
often expressed needs of the electrical manufacturer, the metallurgist 
and of technical and other educational institutions has been kept in 
mind. The accuracy attained is more than ample to meet the majority of 
practical requirements and excels that of a number of permeameters 


which have been classed as precision instruments. 


Special Subscription Offer: 

SPECIAL Subscription offer is herewith made to all readers of 
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Measurement of Specific Gravity 
of Varnishes, Paints, etc. 


H. L. Hazeltine, Haysville, Pa.* 


IKE twins specific gravity and viscosity generally appear together 
when varnishes, paints, etc., are under consideration. Although r 
' 
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in air and the weight in distilled water and then divide this 
the weight per unit volume of distilled water. 

The determination of specific gravity of liquids (paints and \ 
fall in this category) requires more special apparatus. The W 
balance (Fig. 1), pycnometer (Fig. 2), or the hydrometer ar 
struments most commonly used. Of these the hydrometer is tl 
usual in paint and varnish work 

Since varnishes are generally lighter than water, an hydromet 
signed for measuring specific gravities of liquids lighter thar 
should be chosen 

The instrument consists of a glass tube with graduated stem 
form diameter, a bulb to cause it to float in the liquid and a w 
the bottom to hold the stem erect. It may be calibrated to read 
gravity in decimals or in some arbitrary scale, such as Baumé. F; 
shows an hydrometer suitable for this work together with table s| 


comparisons between specific gravity and the Baumé scale 


The surface of the liquid under test is first freed from all air 
The hydromometer is then held in a vertical position and 
carefully into the liquid so as not to disturb the equilibrium. \ 
all movement has ceased after removal of the hand the specifi 
is read as the point on the scale which coincides with the liqu 
face, an allowance being made for the meniscus 

Like most other liquids, varnishes expand as their temperatut 
raised and contract as it is lowered; therefore specific gravity shoul 
ways be measured at the same temperature or an allowance mad 
the difference in temperature. The most convenient temperatut 
measuring is that most general in work rooms, 21°C. (70°F.). TI 
rection to be applied is plus .0007 per degree C if the temperatu 
below 21°C. and minus .0007 per degree C. if the temperatur 
above 21°C. 

To understand the value of the test for specific gravity, o1 
consider varnishes as being made up of two component parts; the | 
or useful material—and the solvent. Since the specific gravity of tl 
of all varnishes is practically the same, it is obvious that any vat 
in specific gravity of the finished material will be due to variat 
the percentage of base or in the specific gravity of the solvent 
no two varnish companies use exactly the same grades of solve 
since the solvent used by any one company in two or more vat 
may differ considerably, specific gravity should not be used as a 
for establishing the comparative merits of two given materials. Its 
lies in the fact that for a given material the solvent should b 
the same and hence a constant specific gravity will indicate a 
percentage of base and therefore a uniform product. This is 
importance to the user, since the base or useful material is th 
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that gives him the protection desired, the solvent being merely a vehicle 
which serves to carry the base over the surface and once this function 
has been performed it disappears into the air. 

The test, therefore, serves as an excellent control test. The specific 
gravity of any given varnish should not vary more than plus or minus 
2 between any two shipments. 

Specific gravity, if properly understood, becomes of value to the re 


CoMPARISON OF BAUME AND SPECIFIC GRAVITY SCALES. 





For Liquids Lighter than Water at 15°C. (60°F). 


“a _ 


















































| . | Specific | . | Specific | b | Specific! 
100 TT) j Coven | Gravity | Baume | Crewity | Baume Gravity | 
zs wij} 80 | 0667 | se | o7s3 | 32 0.864 
90 HEH q{| 72 | 96% | 55 | 0757 | 34 0.870 
Hy] 2650 (51) 78 | 0673 | 54 0761 | 30 0.875 
80} 7) 77 =| «0.676 | «53 0765 29 088! 
wi EH 76 0.680 | 52 0769 | 26 0.886 
Z 70 HEH oz00 > | 7s 0.683 | SI 0.774 27 0992 
0 EH —|| 7 | 068 | 50 0778 | 2% 0997 
uv} SOF] gg <i] 73 | 0690 | 49 | 0782 | 25 0.803 
‘i EH | 72 0.693 | 48 0.787 24 0.909 
5| 5° Te O}} 71 0.697 | 47 0791 | 23 0.915 
5 EH] 2800 |, To =| (0.700 | 46 0796 22 0.921 
q| 40 +E ’ 69 | «0.704 | 45 | 0.800 24 0927 | 
o Bt 0850 || 68 | 0.707 | 44 | 0805 | 20 0.933 | 
30 LEE wi} 67 | O74 | 43 | 0808 | 19 «| 0940 
| 3800 o)} 66 | O74 | 42 | 0814 | 18 0.946 
20 Fl oso” | 85 078 | 41 | 0.619 17 0.952 
=: 64 | 0.722 | 40 | 0.624 16 0.959 
10 il 1.000, | 63 | 0.725 | 39 | 0.828 5 0.966 
a | 62 “729 | 38 0833 | 14 0.972 
6! 0733 | 37 | 0838 13 0.919 
60 | 0737 | 36 0.843 12 0.986 
59 | o7m41 | 35 | ome | it 0.993 
| 58 | ams | % «| 08% | 10 1.000 
|_s7 | 0.740 | 23 | o8se | 
To convert degrees Baumé To convert Specific Gravity to 
to Specific Gravity: degrees Baumé: 
Above scales are at the standard reference +em perature 
15°C. (60°F.), on which commercial ratings are based 
To find specific gravity at other temperatures; 
Add {°B.for every 5°C.(9°F) below 15°C. (60°F. ) 
Subtract |°B.for every 5°C.(9°F.) above 15°C. (60°F). 


Fig. 3 
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ceiving clerk in checking the contents of shipments. There is n 

method of easily determining the contents of a barrel of liqu 
specific gravity is known. With the Sterling Varnish Company 
ceiver need only check gross, tare and net weights. By multip] 
specific gravity by 8.335, the number of pounds per gallon cai 


tained. The net weight divided by this result gives the number 
lons in the barrel: i.e.: ; 
net weight 
Gallonage TS RROD 3 35 
opecinc gravity X 6.55) 
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New Specifications for Raw 
Materials 


By J. R. Townsend * 


TUDIES of the properties of m iterials have been made 11 
but with the increasing complexity of the telephone plant these 
tudies have had to be carried forward to greater detail 
more precise standards of quality. Furthermore, the growth of the 





























Bell System requires vast quantities of materials, and much depends 
n the steady flow of materials of the proper quality and uniformity 


Ip 
the manufacturing plants 
The raw materials used in telephone apparatus are « 
specifications which depend upon the 
‘ments of manufacture. Within the last few 


eis 


basic physical qualities of 


material and the requir 
years a new series of specifications has been inaugurated by the Labora 
tories to cover those raw-material requirements that are of en 
More than a score of these specifications have been issued; 
y cover such diverse materials as wax, duralumin, powdered perm 


Yineering 
ncern 


loy, silk, cable sheath, lubricating oil, and sheet brass. It is intended 
all the important materials used in telephone apparatus shall be 
vered ultimately by specifications. They serve 


1] 
to collect, and state 


t ire material 


ineering information necessary 


The Western Electric Company uses this engi 
, ' 


neering information in th 


precisely, all the eng 


f the proper quality 


e preparation of purchase specific 


is taken to see that 


In preparing the specifications considerable care 


the quality of the material is correct from an engineering standpoint 

Economic considerations such as sources of supply and commercial 
aa 

srades are also considered. The requirements are submitted to the West 


‘ 1 
ern Electric Company in order that questions of mutual inter 


+} 
) 


t 4 
StU ink Une 


production of telephone apparatus may be considered, and that the r 
quirements after study from a commercial viewpoint will be entirely 

ptable to all concerned. In important cases a joint study is made of 
raw materials covering the manufacturing history and physi al pro] 
rties as a basis for specification work 

A striking instance of such an investigation is that made by tl 
Western Electric Company, the Northern Electric Company, the Ame 
ican Brass Company and the Laboratories which led up to the new 


specifications for non-ferrous sheet metals. These materials—brass, 
nh ; " es 
phosphor bronze, nickel silver, and the like—are widely used in al 
he 


sorts of apparatus. They must be capable of fabrication in various ways 


to produce apparatus parts having resistance to wear, bending, torsion, 





nd so forth. Some of the essential phy 


vibration, corrosion, an 
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erties desired—ductility, tensile and compression strengths, 
elastic and endurance limits—can be measured with great 
Some can be correlated with others, as for example endur 
with tensile strength and again hardness with tensile strengt] 
plete tensile test will give many of the essential mechanical 
of sheet metals. However, for the inspection of raw material 
leaves much to be desired; a piece has to be cut from the st 
to size, and destroyed by the test itself. The test for hardn 
made on the raw stock, and is not destructive. If then a 

test of hardness could be found, and correlated with the res 


sile tests, much time and expense would be saved 





























100 schiiienpmmnintaitegianaidts 
° - 
90 z <3 
a | é 
£ e0 } an" 6 
Fs r 
60 * | oY 
z i 4 
a } + =H 
2 | Vy 
70 = | 
2 a 
< ‘ s i 
° ws t Sd r 
4 4 “<> 
8 z Fa 4 
7 = | A “ 
a Fel 
° a“ 
4 
Ss poet: ie ee eee (aes 
x *) r) 4 
z Re ™ BY POLLING. PER CEN 
-i2 
“ 40 S. 
a ! 
” é 
z 
o 
a — 
z 
30 
r + 204-4. a | 
| € 
Pe 
z = 5 10 
x += 
a 22 e353: 
7. FS a OT 
2-10} +++ 
= 
eet 
10 Rig merase oes 
a 
SE 10}/—+ Renal = 
| S= 
a 
| Sa ah h ‘di = ys 
< } Ss | 3 OW tats er . 
| > e r 
Fj 1 oe 2-10 + +——+ + 
g = _ | 2Numbers Hard 6 Numbers 
»*) & ee et 
2 . 
-10 
$ °o ° °o o 
° ° °o e 
4 $ ° ° $ $ ° F fe] 3 
°o ° °o > 
? “ 3 * © o ° 
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One measure of the desirability of a testing method is its 
bility—that is, whether or not it can be depended upon wher 
by different observers using different instruments. This point 
ularly important in inspection testing, where the work is dor 
arate places 

The method of attack on the problem of non-ferrous met 
have the Brass Company prepare sample lots of sheet metal, as 
ample, sheet brass, rolled to various thicknesses and hardn 
rolling was done in a commercial manner, but very careful d 
obtained of the actual conditions surrounding the manufactu! 


metal. Complete physical tests were made in the Laborato 
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» 1 1 | 1 1 1 ‘ 
firmed what had long been felt, that the scleroscope test of hard 


s as formerly specified did not give sufficiently p1 
used under inspection conditions. This test has therefore been elimi 


ited from our specifications A close agreement however was found 





s 
J 


of 
hetween the Rockwell hardness numbers and tensile 
vident from the unitormity with which the points of Figure 1 lie along 


1 1 1 1.1 , 
one or other ol the smootn curves Furthermore, Rox KWell Nardness 


e) 
- 
f 
f 
cr 
- 
rc 
A 
o 
ij 
~ 
s 
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various inspection results of producer and consumer could be expected 
to agree. 

With the data from the laboratory tests and from previous work 
and from experience with actual shipments f material, 1 juirements 
were drawn up for non-ferrous sheet metals. It was determined that at 
the present time the best means of specifying the quality of these met 
us is the tensile test. In the new specifications this is given as the ba 


test and the Rockwell hardness test is used for inspection since it 
yn-destructive and easy to apply. In case of doubt as to whether th 

material fulfills the requirements, a tensile test is made. The Rockw 

test is specified for al 


For thinner material, a tensile test is always made since the Rockwell 


A . Pee PRA R A: En) oy ee an { ‘ +} Lal 

As part of its responsibility in the design of apparatus, the Labora 
net lect eAmwiatd eats material val ' Lest lefir os 
tories Seiect appropriate raw Materials, 1OSe Gud Genhine ll 
terms O1 precise test This care, ex mplified in the specifications for non 
ferrous sheet metals, 18 One OT tn Laboratories contributions to uni 


terrupted telephone Service 


It is common experience that next to } 
consideration is to know where to find it. This is especially true at 
present when the vast amount of information probably available « 
great as to lie bey nd th ipacily f an indi 
vidual. The problem usually is to know where to find what vante 

The world-wide demand for information of all kinds has grows 
rapidly that one is often at his wit’s end to know wh 

If you are looking for instrument informatio 1 will find 
Instruments 


iulmost any subject is so 


Back Issues Not Available 
EQUESTS are received daily for back issues of INSTRUMENTS 


and we are sorry that it is not possible for us to comply wit 
these requests 
In answer to our appr als for the return of copies of thi ssue W 
ive to-date received so few copies that there are still ! 


d requests we cannot fill 
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Information Section 


Correspondence from instrument users and others 
pertaining to or relative to instruments 


SS 29S] >So 


HIS section invites correspondence from instrument users and othe: 
tive to questions pertaining to instruments. 


Names and addresses of: manufacturers of instruments will be furnis 
special request. Inquiries pertaining to sources of supply should be addres 
writing to our Information Section. Such inquiries will be answered pr 
by mail 


Inquiries regarding instrument problems will be answered by publicat 
this special “Information Section’”” of INSTRUMENTS. We feel that 
besides the inquirers may be interested in the same or similar problems, a 
this way all of our readers will obtain the benefit of the information furnis! 


No. 2. Can you put us into communication with the manufacturer 
of the Howard-Dolman Depth Measurement Instrument?—E. F. H 


No. 37. In the manufacture of our product, it is necessary ti 
all the seams of the container absolutely vacuum tight. At the 
time, as the product is assembled, we test it for minute leaks | 
mersing in a tank of warm water and applying compressed air 
lbs. pressure to the interior of the product. Tests for leaks by this 1 
is a slow and expensive process and in addition, the very minut 
which would give off a bubble the size of a pin point every mit 
two, is not always observed, resulting in extra labor at the point 
the product is exhausted for vacuum. If it would be possible to p1 
an instrument or an apparatus which would definitely and quickly 
termine that each container leaked or did not leak, it would be 


siderable value to us.—H. M. B 


No. 38. Can you send us the names of manufacturers of 


diameter carbon wire?—V. P. C 


To the Instrument Companies 
N order to keep the readers of INSTRUMENTS in touch w 


latest developments in industrial and scientific instrument 
editor again urges all manufacturers of such instruments to keep 
informed of all new instruments or important improvements mad 
them as soon as they appear, by letting him have deescriptions ot 


1000 words including construction, peerformance, and application 
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Recently Developed by Instrument Manufacturers 


New Instruments | 
J 


SS] 2S] =LHS|_— LE SS HEV SSS] 
New Strength Tester for Knit Goods 


NEW attachment to test burst strength of knit goods by the ball 
and ring method has recently been placed on the market by the 
Henry L. Scott Company. 


Heretofore, manufacturers of knit goods had perforce to depend for 
strength tests on machines employing rubber diaphragms and the stand 





ards arrived at showed a marked di — 
vergence of opinion, due in no small | 
part to the eccentricities of the rub tio EF 
ber diaphragms. The figures were al 
most as elastic as the rubber itself 

With the inadequacies of former 
“burst” devices in mind the Henry ; 





L. Scott Company sent samples of \ i | 
identical knit goods to widely scat if | iL 
tered parts of the country with the 
request for results of tests on Scott 'W= = 











“burst” testers in their laboratories 
The resulting figures showed a strik B 
ing standardization and all tests, too, 





were made by inexperienced oper ‘ar 1 


ators. 


{ 














First of all, the attachment fits onto Cc A | 
many of the standard Scott Testers : 

The two major parts of the attachment replacethe regular tensile 
strength testing jaws. The conversion of the Scott Tester from a ten 





+t 


sile to a burst strength and vice versa is a matter of but a few minutes 
The upper part of the attachment, containing the bursting ball gets 
the tension of the inclinable balance. The lower half moves downward 
with the pull of the testing machine screw. This section of the attach 
ment contains the ring, through which the fabric is forced by the burst 
ing ball, and a clamping device with which to fasten the fabric and hold 
t taut. To operate, the section of knit goods is laid on the clamping 
ase, the testing ring is lowered by means of a screw whee! holding the 
fabric securely. The screw mechanism of the testing machine pulls the 


i 
fabric and ring down onto the ball until the fabric is broken or burst 



























The burstin strength ndicat the dial f th mac n 
| ] 
seri-grapnh rec ding sheet 
Extensive experimentation proved that a 1 inch ball and a 134 
ring ry the h t It t} re re } > p> > | \t | \ 
iw gave the Dest results, therefore, those sizes were adopted. /\ 
may see from the for ng, ther in | ibsolutel d pl i | 
duced strengths or eccentricit of the testing parts. The , 
1 ' ; 
structed enti ol il. Noth t vear or break 
Stainl Pocket Cali 
ar &) ~ 
tainless Focket aliper 
(Glogau & Co.) 
HE illustration shows a new p rcket caliper Or non-rusti! 
with visible numerals at the right and left side of the verni 
] ] | } 1 
the bar, entire measuring length right up to 4 inches or 100 mm. ©) 


length of instrument is 5/4 inches 

Both inside and outside measurements can be made. The verni 
and can be used to figure 1/128 of 
an inch or 1/10 mm. The vernier 
slide is arranged in such a way 
that it will not move after the 


measurement has made_ unless 





touched. No screws or parts can 


1 


be lost 
It can be operated with one thumb, having a sliding knob at the | 
of the rule which moves it both ways very easily and in additi 
knob does the work of a micrometer screw. The caliper with 
} ] 


WW wns on 2 o7 
VEIT iy «£ “ 





ENGINEER 
Desires position with instrument manufacturer on_ reseai 
experimental, development or investigation work in connect 
with mechanical, electro-mechanical and automatic equipn 


Box 4, INSTRUMENTS PUBLISHING CO., Pittsburgh, P 








SMOKE RECORDER 
Want to rent for a time, may purchase. To record duration 
a 
period of smoke from boiler furnace. Write 


JOHN A. GRAHAM, 


Drawer G., Oakland Station, Pittsburgh, Pa 
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New Recording Thermometer for 
Milk Plants 


. 1 
HE ( ] Tagliabue Mfg ee 
‘ } s1ict ni 7 | "n the A 
8) fladS JUSL PIACCU Uli LULIC F . 
1] . “ding i 
market a radically neW recoraing 
} 
mometer ¢€ yd 
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ing thermometer, whereby the motion of the pen arm is step, 
between 30 and 45° F. and between 135 and 150° F., while betw 
and 135° F., and between 150 and 210° F. the motion of the per 
is cut down 

This “fast-and-slow” motion of the pen arm is obtained by 
of a series of cams actuating one roller, in turn. Thus a “steey 
causes a fast motion from 30 to 45° F. and then a “flat” cam 
the slow motion from 45 to 135°, and so on. 

It is claimed that this new instrument, with its special chart, 
all demands of milk plant work throughout the United State: 
Canada, as it fulfills the most rigid requirements of the various St 
Provincial and municipal health authorities—no matter how 
these regulations may differ among one another 

The diameter of the chart of the new TAG instrument is ex 
ten inches, and the width of the graduated scale portion is four it 
The pasteurizing and cooling portions of the scale are graduat 
single degrees, the degree lines being 1/16” apart 











An Exceptional 
Showcase Lighting Job 


HE Williams, Brown and Earle C 
Philadelphia, one of the foremost scientif 
instrument supply houses in the country 
: recently completed one of the finest show 
installations in any firm of its kind. 
One very unique feature of this installation is the fact that 
1e1 


1 
} 
i 


case is complete in itself and may be interchanged with any ot 
other ways, the installation is 100 per cent portable. This featur 
applies to the wall cases which were lighted at the same time 
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The Research Air Flow Indicator 


(Commercial Engineering Laboratories) 


HE exact measurement of the air consumption of internal com 


bustion motors has not been an easy matter and, therefore, many 
of the important motor characteristics which depend on the study of 
air flow have had little attention. The elementary means of measuring 
air flow is by the displacement tank or gasometer. This method when 
properly used is very exact but it is not a continuous method because 
the displacement tank will not supply sufficient air for a long test and 
it is often necessary to refill it during a single run. An equipment of 
sufficient capacity for the average automobile motor is so large that it 
must be permanently installed and cannot be moved about 

The instruments most commonly used are the venturi meter and the 
orifice meter. These two methods are quite similar and depend on the 
change in pressure of an air stream when its velocity is changed by 
a tapered restricted passage or a small opening in a thin plate. This 
change in pressure is read on a water manometer and the air flow cor 
responding thereto is read from a chart. A given orifice or venturi has 
a very limited range and a set of three to five must be provided to 
cover the usual range of automobile motors 

The need of an instrument for measuring air flow which would give 
direct readings in cubic feet per minute, which would not change its 
accuracy under long and continued use, and which could be readily 
moved about, led to the development of the “Research” Air Flow In 
dicator, which has been accepted by many of the largest automotive 
laboratories as the most satisfactory instrument for this purpose. The 
“Research” Air Flow Indicator is built into a carefully finished ma 
hogany cabinet 18 inches wide, 20 inches deep and 72 inches high 

The cabinet contains all of the operating mechanism and is mounted 
on four rubber tired casters which can be raised and lowered, thereby 
permitting the instrument to be moved easily about or to stand rigidly 
on the floor. The cabinet contains a small variable speed direct current 
motor, which can be supplied for either 110 volts D. C., or 220 volts 
D. C. The connection is made to a suitable current line by a flexible 
rubber covered cable. Standard galvanized iron conduit four inch dia 
meter is used for connecting the instrument to the carburetor or in 
take opening of the device to be measured, and the joints are sealed 
by friction tape. This method of attachment is the simplest and most 
efficient. 

The metering tubes are located in the lower part of the cabinet 
which also contains a .small motor driven blower which is used to 
build up air pressure to overcome the resistance of the instrument and 
connecting pipes so that atmospheric pressure can be maintained at 
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tr 


1 
A manometer indicates when 


1 
ltr 


any given point 1n the line 
pressure is obtained at any given point. The pressure effect is 
by a knob on the front of the cabinet and also by a rheostat 
controls the motor speed. The cabinet also contains a pulsatio: 


ening device 
| } t . li} .] } ' 
acn instrument 1s calibrated St paratt Ly and has its OWN sca! 
on a dividing engine. The construction of the instrument is 
: : ; 
its calibration will remain unchanged under any conditions « 
UsaVe 
Flow Indicator has many uses in the aut 


As part of a bench test equipment (where the air 


1 1 
enables the engineer to 


: 
laboratory { 
obtained by a vacuum pump) it 

manifolds, valve ports, and cylinder heads 


retors, 
The study of carburetors alone is 
the fuel air ratio, the flow resistance of the 


an enormous field and 1 
il 


measuring ol 
t of 


yassag > effect of throttle positions, and the effect 


and the fuel air ratio 


on the | resistance 
Manifolds, valve ports, and cylinder heads can be studied 


5 Sag ‘ 
by using wood models which can be easily modified by usin 


The comparative flow resistance of various forms can be easi 
sured from models and the designs worked out carefully be 


terns and castings are made. The completed designs can | 
checked under actual operating conditions 


The Research Air Flow Indicator is the greatest improvement 
measuring devices in many years, and with it the engineer cat 


take the study of air flow with confidence 


The Research Fuel Flow Indicator 


(Commercial Engineering Laboratories) 


HE Research Fuel Flow Indicator is a very carefully mack 

tory instrument which indicates at any instant the exact rat 
flow (in gallons per hour) of the fuel being used. It will repla 
many instances the more cumbersome methods of measuring or \ 


ing, and the results are obtained in a small fraction of the time 


The instrument, which is assembled in a carefully lacquered 


re 


shell, is made up of the metering tube, a brass cylinder with 5; 
machined and lapped taper bore mounted in the lower part of the 
and the metering unit which consists of a special alloy meterin 
and a reading disc assembled on a light alloy shaft. The metering 


floats in the metering tube and the shaft is of such length that 
reading disc is always visible in the glass tube which occupies 


+} 


per part of the shell 
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When no fuel is flowing the metering head is at the 
tering tube and the reading disc is at zero on the scal 
Sd theonoh the inst nt | -™ . - 
ruel through the instrument lifts the metering unit, and 
the scale opposite the black line on the reading disc is 
flow in gallons per hour 
Two types of Research Fuel Flow Indicators are available, Type Nin 
} } 


which has a nine inch scale and is twenty-two inches long over all. and 


Type Eighteen which has an eighteen inch scale and is forty-two inches 
long over all. The construction of the two instruments is the sam« 
The normal capacity of the Type Nine is ten gallons per hour, and of 
the Type Eighteen is twelve gallons per hour. These capacities cover 
all usual conditions but can be varied for special requirements 

The Type Eighteen is the more sensitive instrument, and its 
inch scale gives a very close and accurate reading. The desig 
struction of the two instruments is the same. The Type Nine instru 
ment is most suitable for use on cars making road tests, \ gi 2 
Eighteen is best adapted to laboratory work 

The Research Fuel Flow Indicator is the most practi 
compact, and the most accurate instrument of its kind 
indefinitely under normal conditions. It will enabk 
make tests not heretofore possible, and to make routin 


tion of the time required by the older methods 


The Research Twin Burette 
Fuel System 


(Commercial Engineering Laboratories) 


HE Research Fuel System is used for fuel measurement 
cars are tested under actual operating conditions 
When combined with the Type Nine Flow Indicator it 


most useful and most complete fuel test equipment {| 
available today. 


This equipment is usually he win 
at the extreme right where it does not obstruct the 


is conveniently located for the observer. A small fuel pump 1 


‘ly line lifts the fuel to a float bowl. The burettes are filled from t 


| 
float bowl. The observer controls the flow to and from th« 


a small knob 

All the fuel used by the motor passes through the flow 
which shows at all times the rate of flow in gallons per hour and in 
licates the rapid change in fuel flow caused by acceleration, hill climb 


ing, coasting and idling. It gives an accurate moving picture of the 
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fuel requirements, which is supplemented by specific measuren 
he burettes. The various setti 
| valves provide suitable 


which can be made by t 
] 
I 


tests for any one of the ma 
‘rating conditions encountered 

A continuous record of time, distance, and fuel over any 

t useful test made possible by the Research Fuel S$ 

the 


1 
ODs 


erver uses a log sheet of four columns. T] 
for fuel increments (quarts usually, although any 

used) from one up to the estimated number requir 

second column is for the odometer readings, th 
for time and the fourth for notes. While the fuel is being used 
one burette, the other is filled from the float bowl. When tl 
reaches the low mark on the first scale the knob is turned and 
flow continues without interruption from the second, when th« 
again filled ready for use. 

From the log sheets the results can be shown graphically on pl 
paper in terms of distance in miles, fuel in miles per gallon and 
in miles per hour. These tests can be made to cover ten miles o1 
thousand miles and provide a new and valuable comparison of « 
ment changes on one car or of different cars. 

All routine work, such as inherent economy tests at all speed 
be made with this equipment, in much less time than ever bet 
There is no waiting for burettes to fill, or delay in adjusting th 

Fuel readings can easily be taken for each run of a series of 
eration tests and at the end of the series the total reading is th 


1 


the individual readings. This is done by a valve setting which 


ot! 


mits the fuel for each run to be taken from one burette without 
being added between runs. This is another new and useful test 
possible by the Research Fuel System. 

This method also applies to hill climb tests where its value has | 
proven. A slight difference in the fuel used sometimes represents 
difference between success and failure. 

The Research Fuel System is also suitable for panel mounting 
dynamometer room. It replaces other forms of burettes, flow indicat 
and weighing devices, none of which will enable you to take instant 
eous readings of the flow as well as accurate measurements of vol 
For laboratory installation the Type Eighteen Flow Indicator 


as the longer scale can be read more accurately. 


Mr. C. E. George, for many years Western manager of the Amer 
Schaeffer & Budenberg Corp., has recently joined the sales staff ot 
Taylor Instrument Companies of Rochester, N. Y. He will be 
ciated with the Chicago Office of the Company with headquarte1 
58 East Washington Street, Chicago, III 





cember, 1928 INSTRUMENTS 


New Combustion Meter 


(Hays Corporation) 


HIS highly refined machine can be fur 
f bene to record CO, in combination with 
either furnace draft or flue gas temperature 
or as a combined recorder for COsz, draft and 
flue gas temperature. 
The same accurate Orsat principle of oper 
ation which has characterized its predecessors 
is retained in the new Model “C”, the changes 
having been made in the recording rather than 
the analyzing parts. Suspended pens, a 10 
inch circular chart and a new silhouette type 
aluminum chart case with polished aluminum 
door are features of the Model “C”. Another 
feature is the draft attachment, the pen of 
which is actuated by our special slack leather 
diaphragm which has been used so successfully in 
Hays Pointer Type Draft and Pressure Gages 
The most sensitive range gives a pen movement 
of two and one half inches with a draft of two 
tenths of an inch water 
Hays Combustion Meters, Model “C”, come 
completely equipped with ink, 100 charts, six to 
eight months’ charge of caustic potash solution in 
liquid form, water strainer, double length porous 
carborundum soot filter and wall sleeve for mak 
ing this filter easily removable 
Where water conditions are bad or where a 
portable CO, recorder is desired for periodic tests 
on several boilers, the Hays Combustion Meter can 
be furnished with a motor driven pump to recircu 
late water from a three gallon tank mounted in 
side the supporting base of the instrument. For portable work a special 
three wheel truck of ingenious design is furnished. 


New Hays Boiler Panel 


(Hays Corporation) 


HIS is a U-shaped panel of quarter inch steel boiler plate with a 
metal enclosure for the top and hinged steel doors at the rear 
The valves, pipes and wiring for the several instruments are conven 
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iently accessible through these 
doors and yet they are protected 
and neatly concealed from view. 
Slate fronts can be used rather 
than steel if desired 

These instrument panels are 
usually laid out and built to suit 
the requirements of the particular 
plant. They represent the modern 
trend and express the recognized 
importance of instruments in pres 
ent day power plant practice and 
efficiency. 

The aluminum case which en 
closes the recording parts of the 
Hays COz Recorder has been so 
designed that it may be flush 
mounted as shown, the analyzing 
parts being housed in a separate 
case at the rear. A companion 
Recorder using the same type of 
aluminum case records steam pres 
sure and temperature. The Hays 
Pointer Gage, with proper num 
ber of scales, for air pressure, fur 
nace draft, etc., can be mounted 
either flush or semi-flush, depend 
ing upon the height above the floor. Any type of steam flow 
may be mounted on the Hays Boiler Panel 


Five new seismographs are being built for the use of Father Ri 
Santa Clara University’s “Padre of the Rains.” 
The instruments will be installed in steel and concrete vaults 


pletely underground, but will be connected with the out-of-door 


a concrete tunnel. 
Three of the instruments are being built in Esthonia by Prof. M 
ing and two at Pasadena, Cal., by Prof. Frederick Hensen 


Instruments Book Shelf 


N this section the recent books on instruments, measuring de‘ 
tests, inspection and control, etc., will be reviewed 


Orders for copies of the books reviewed there, can be sent to I} 


STRUMENTS BOOK SHELF, c/o INSTRUMENTS PUBLISHING 
COMPANY, 1117 Wolfendale Street, Pittsburgh, Pa 
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M. J. L. Indicating Flow Meter 


OREY, JONES & LOVELL, Inc., havi 
their new Series “C” FI Indicator 
cating rates 
oils, Water, and 


} 
flowing at 


. 
MONIT, JowlS 6 LETELL 
LOS Aweguts 


These indicators are 
marily for giving the 


‘ S 1] 
accurate, thoroughly dependabk 


ne 


Ange 


but reasonably priced indicating 


flow meter, which operates o1 


- 


5 age san aR AY SS 


I 
time-test 


the well known and 


% 


difference in 

n either 

tan ro take +} . 
tapS are taken OMT O! 


of the latter, and lead to a 1 





and low pressure connection on 





’ . 
i meter made up of tw 


tied together at 
the precise rate ol 
a + 

fluid in the pip 

P sily lotoeminort 
CaSLy getermined 


ion of a column 


; 1 
or other indicating 
Orifices may be 
1 
rdinarily 


is required 
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le diameter of which is considerabl 
“leg i Thus, the Yreat 
of the mercury “deflection” occurs in the glass leg, and any er 
might be introduced by reason of a variation in machine work 
instrument, or the inside bore of the glass is minimized. The read 
rate of flow is thus entirely taken from the position of the mer 
the glass; no difference of level reading being necessary. And 
sirable feature of this indicator is that the scale may be marked 
direct-reading units the purchaser prefers; such as G. P. M. of 
gals/day of oil flow, cu. ft. pere min. of air, and so on. Thus 
not have to refer to a table or chart to know his exact rate of 


Here are some of the more salient advantages of the MJL F 


dicators: 


Accurate as modern scientific methods can make them 
of any make of meter 
Compact, and easy to install in any size pipe line. This refers 
features as the “close hook-up” type shown in Fig. 1, 
Simple in construction and principle; with entire absen 
wheels, and other intricate moving elements 
“Fool-Proof” in design, as nearly as sound engineering can mak 
this refers to such features as the “non-blow-over” of the 
column under abnormal conditions of flow. 


Neat in appearance and especially sturdy in make-up 


The very best of material is used in the building of these fl 
cators. Top and bottom castings or the indicator body being 
grade, special mix semivsteel, carefully inspected and tested befor 
put into the instrument. Rear leg of seamless steel tubing, and t 
and bottom pieces are set together accurately by means of said t 
which is carefully brazed in place. This accurate setting permits of 
connection of the nickel-plated housing piece which supports th 
plate on which the rate of flow scale is marked with great care. H 
piece and scale plate are stampings, and fit the instrument exactly 


not only a real, pressure tight job is guaranteed, but an especial 


appearance is secured. A by-pass valve is provided so that the p1 

may be “equalized” between the two legs of the instrument; a: 

entrapped air resulting from operation, is removed. Divisions on 
plate can be made to almost any degree of fineness desired, withi: 
limits of good visibility. 
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Steam Flow Meter 


O meet the demand for accurate steam flow meter 

{ ¢ neta Foxboro, Mass., have built an instrument uy 
that have been accepted throughout the world. The design 
Foxboro Steam Flow Meter is based on that of 
Meter which has been extensively used for many years 
nent of gas flow under field conditions where a rug 
sm of high precision is necessary 

The basic principle is that of an ordinary U 
differential pressure due to change in the rate o 
to move up or down. A ma 
chined steel float which rests 

mn top of the mercury and 
moves with it causes a pen 
rm on the front of the instru 
ment to record the slightest 
variation in differential 

The instrument is calibrated 
to read and record in terms of 
flow and is equipped with an 
integrator that reads direct 
without multipliers, the total 
pounds of steam that have 
passed through the pipe. The 
integrator is a simple, accu- 
rate, dependable mechanism 
driven by an electric clock, or 
a spring-wound clock if pre 
ferred. Once each minute it 


idds on the counter the num 


ber of pounds of steam that 


vave flowed through the pipe duriny ‘or ¢ ple, if steam 
is flowing at a rate of 56 lbs. per mi , the or will add 56 to 


he Chik read 1] tin pounds 


the total indication of pounds of steam. T 
per hour. 

This new meter is fundamentally accurate because it 
mechanical design in which friction is reduced to a minimum an 
powerful float is employed, the motion of w 
angularity (Harmonic motion), and because 
carefully determined after extensive research and exps 
ering a period of years. This program of re 
series of steam flow tests at the Massachusetts Institute 

The new meter is a single unit. It has no electric 
compensators, balances or stuffing boxes, 
except to change the chart and ink the pen 
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The Pyro Radiation Pyrometer 


For Iron and Steel Plants, Coke and Gas Plants, Ceramic Plants, N 
Ferrous Smelting, Builer Plants, etc. 


THE PYROMETER INSTRUMENT COMPANY 
NEW YORK, N 


50 HOWARD STREET 








DON’T GUESS! TEST! 
Use 


STANDCO Ohmers, Megohmers, Ground-Ohmers, Tachometers 
Tachoscopes, Speed Indicators 


HERMAN H. STICHT & COMPANY 
New York, N. Y. 


21 Park Row 








Portland Meters and Counters 
For Rugged Heavy Duty 
Measuring and Counting 

Remarkable Accuracy and Endurance 


ADDE & COMPANY, Portland, Maine 











THAN A SLIDE RULE 


Otis King’s Calcutator 
that d 


si€ t« us than a slid u sts ife 
RICE $10.00—SENT C IF DESIRED 
. ALOE CO., 1823 Olive St., St. Louis, Mo 
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DRAWINGS OR 
ere INDUSTRIAL « SCIENTIFIC 
C. W. PETERSON, 6243 Wentworth Ave., Chicago, III 


Formerly of the University of Chicago 








“FENNEL” 


LEVELS, TRANSITS & TACHEOMETERS 


are Surveying Instruments of highest Precision 
Write for Catalogues to 


OTTO FENNEL SONS, Kassel, 85, Germany 








Suitable for every 
See Kind of Heavy 
Duty Test and 


Switchboard and 
Portable Meters METERS Laboratory work. 
Hoyt Electrical Instrument Works, 857 Boylston St., Boston, Mass 
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Catalytic Hydrogenation Apparatus 


(Burgess-Parr Company) 


HE Burgess Catalytic Apparatus, Illinois Model, i 
tensive application in the study of the synthesis of 


pounds, and in the determination of the relative efficien 


catalysts. It was developed by Dr. Roger Adams and his 


( 
1 
I 


the University of Illinois, to facilitate their research in thes 
Many other laboratories, both educational and industrial, have 
such an instrument. Manufacturers of explosives, synthetic 
and special organic compounds, are representative of those 
finding this device useful 

The Burgess-Parr Catalytic Apparatus consists of an oscillating 
anism operated by an electric motor, which shakes a g 


which the reaction being investigated proceeds 


drogen is mounted on the base of the instrument, and is filled through 
a special needle valve from a source of the compressed gas. A gauge 
attached to the supply tank registers the pressure of 

within it. 

When the solution to be hydrogenated and the catalyst have been 
put in the bottle, it is sealed at the top by a stopper which has an inlet 
leading to the hydrogen tank. The shaking mechanism is started, which 
provides intimate contact between the solution, the hydrogen, and the 
catalyst. By noting the drop in pressure inside the supply tank, the 
amount of hydrogen absorbed in the reaction is measured. T 
vides a means for determining the extent to which the re: 


eeded, and gives an index of the relative efficiencies of 
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catalysts which may be used. Likewise, the rate of reaction ca 
termined 

Power is derived from a 1/20 h.p. constant speed motor, for 
60 cycle current. Speed changes may be obtained by attaching 
of three pulleys supplied with the instrument. Rates of oscillati 
is follows: 


200, 250 or 300 per minute 


A special variable speed motor can be supplied if desired. Th 


is made of flint glass, and is sufficiently strong to withstand th 
ures used. The hydrogen supply tank is of seamless brass tubing 


j 


bronze headers, and is tested at 150 lbs. pressure. The need 


1 
] 


{ 11 


are of tobin bronze with Monel metal stems, and are successfully 
to reduce pressure and provide an even flow 

In the design of this instrument, the needs of the laboratory c] 
have been of paramount importance. The apparatus has been 
as light as a sturdy construction will permit, and possesses th 
tages offered by compactness and completeness: 


Time and money can be saved by reading Instruments’ Advert 
Pages as often as its editorial pages. That is because all advertisi: 
INSTRUMENTS is vouched for the company whose name is on th 


vertisement 


NEW INSTRUMENT INFORMATION FORM———, 
INSTRUMENTS—lIndustrial and Scientific 


1117 Wolfendale St., Pittsburgh, Pennsylvania 


Please furnish additional information on the following checked ite: 


New Strength Tester for Knit Goods 
Stainless Pocket Caliper 

New Recording Thermometer for Milk Plants 
The Research Air Flow-Indicator 

The Research Fuel Flow-Indicator. 

The Research Twin Burette Fuel System 
New Combustion Meter 

New Hays Boiler Panel. 

M. J. L. Indicating Flow Meter 

Steam Flow Meter 

Catalytic Hydrogenation Apparatus 





NAMI 
STREET CITY & STATE 


COMPANY 
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Catalogue Library [i 


Check any of the publications you want. Remove the page and send 
with coupon to INSTRUMENTS. They will be forwarded to you 
i) without cost or obligation. u 
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Automatic Control of Acid Bath 
letin No. 500 of Leed rthrup ( . 
1 Stenton Ave., Philadelp ontall 
general description of this 
information on the é 
ment 
Automatic Kilnboy 
The Foxboro Company, 
ist issued Bulletin N« 
device for weighing the 
er for 


Applications of the Spectograph 
Adam Ry wey Ltd 
ad, London, 
ssued a leaflet 
Spectograph 


moisture content 


cations of the 
Analyses.”’ 


Automatic Fire & f Damper Control 
y, Jones & Lovell 
bak St., G Angele 
Calif , briefly describes their control for 
und gas burner installations 


Bausch & Lomb Magazine 
November number of the 
Magazine issued by the 
Lomb Optical Co., Rochester, N ay 
tains the following: Orthogon Unites A 
curacy and Service; There is an Optical 
Santa Claus but you must let Him in 
Becker’s Sons Balances & Weights 
E. H. Sargent & Co., 155 E. Superior St., 
Chicago, {ll., have bulletin 
scribing this line of balances and 
Calipers 
Glogan & Ge:. 538 South Clark St - Chi 
cago, Ill., have issued leaflets on their Pock 
et Caliper No. 44 and ‘‘One-thumb Operat- 
ing’’ Vernier Caliper 


issued a 


\ shts 
weigh 


Catalytic Hide rogenation Apparatus 
Publication E issued by Burgess-Parr 
Company, Moline, 'Illinete, covers their ap 
paratus for Catalytic hydrogenation 


Chemist Analyst 

The J. Baker Chemical Co., Phillips 
burg, N. J., in the October issue of the 
Chemist Analyst have a number of very 
interesting articles, one of which is The 
Pyconometer, its Standardization and Uses, 
with some notes on the Accuracy of the 
Instrument."’ 


Coordinatograph-Polar 

G. Coradi, 49 Weinbergstrasse, Zurich, 
Switzerland, has a reprint describing their 
polar coordinatograph. This is printed in 
English. 


Chettick CO2 Apparatus 
E. H. Sargent hers Co., 155 E. Superior 
St., Chicago, IIl., in a leaflet describes the 
use of this apparatus for the determination 
of COg of baking powders. 


Davey Vibrometer 
leaflet on this instrument for the 
urement of vibration has been 
Vibroscope, 11 Broadway, New York, 


issued i y 


N.Y 


meas~ 


Dial-Indicators 
" ; 


eaflet illustrat 


Corporation, Provi 
Diagram Planimeter 
iflet A4 iss by 


Electric Apparatus 


Extraction 


Experimes nter 
The Nov 


I xperimente 


High 


Etalon for W enolate Measureme nts 
leafle f Adam gel Locl 
iden Road, | 
nglan covers the Fabr 
iriable separation 


Gas Analytic Apparatus 
Dr bert Kuehn, ( 
printed i 
Gas sein eg of Cc oke Pla ints 
The Shallcross ¢ Systems ( M 
iukee, W t 
covers the abx 8 
Hydrogenation ot "Oils ig ore 


a leaflet issued A i 


t 


5 described in 
ger & Co., Chicago, Ill 
Hydro-1 heemegrenn 
Julien P. Friez & Sons, Balt 
have a new bulletin on their Hy 
graph for recording temperatureé 
humidity directly on the same 
Instrument Investment News 
The November issue of the Instrumer 
vestment News, American Schaefl 
ry 8 Berry St 


+ 


denberg Cx 

N. Y ntains 
per at a Mile a 
in Silk with Maxim 
tle Instrument is a Guarant 
Combustion Control Makes 
Economy 

Fractionating Apparatus 
perature 
A leaflet of The 
Fourth & Detroit Sts., Tulsa, 
scribed their apparatus for the 
volatile hydrocarbon mixtures 

Pantographs 
Freely suspended precision pantographs are 
described in a bulletin of G. Coradi, Zur 
ich, Switzerland. This literature is printed 
in English. 

Price List 
Geodetic 
sued by Neuhoefer & Sohn, 
tria 


Low Tem- 
Refinery Supply Cc 
Okla., 


analysis 


Instrument price list has been is 


Wein, V, Aus 
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Rheostats Brinell Microscope 
Tt ( t | tr Mf t I t , 
P " j flet on t h B Pitt 
( tact I I tat t f | M 
New Improvements in Esterline Angus Miniature Current Transformer 
I W est I t | 
Instruments . ee 
Bullet the Est pos ay he 
‘A ( ¢ or - 7 to .. 
Regulation of Coke Plant Stack 
st Is the title of a bulletin of 1 
The Laboratory see Suet ( M 
\ . rin : : Surveying Instruments 
( ] N hr 
A Br 


} } 
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[Thermometers 
| + x 1 
. 


Localvariometers ( n for M : 
Print | t [The Therm« 
“wager . On its Manufacture 

New Balloon Theodolite n, N. Y 
Leaflet M114 1 ; H Vibroscope 

| } 


» 


| ’ H 4 | — + ‘ ', | I ' 
I ll Br , ir N Yy rK, N Y 
Regulator Water Works Journal 
Catalog N fD ( The October f 


West J 
Mercon R 
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SEND COUPON FOR CATALOGUE LITERATURE DESIRED 


INSTRUMENTS PUBLISHING CO., 1117 Wolfendale St., Pittsburgh, Pa. 


Please send us, without obligation, the literature checked herewith. 


Company —— — eee a 








| eee 





Address 





ymmeter and Some Notes 








Pass the Subscription Blank in the back of this issue t 
ing men in your plant. You will be doing them a service 
be interested in receiving this periodical regularly: 

Works Manager Chief Inspector 
Superintendent Chief Electrician 
Consulting Engineer Instrument Man 
Chief Engineer Pyrometer Man 
Mechanical Engineer Chemist 
Electrical Enfineer Metallurgist 

Plant Engineer Physicist 
Maintenance Engineer Research Engineer 
Production Engineer Test Engineer 
Efficiency Engineer Plant Librarian 
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CLASSIFIED CARD SECTION ADVERTISING RATES 


Boxed Display Space, 2 x 7g ins. $10.00 per insertion 
Positions Wanted Advertisements, 2 x 7g ins. 5.00 per insertion 
Address your advertisements and replies to 
INSTRUMENTS PUBLISHING COMPANY 
1117 Wolfendale Street 
Pittsburgh, Pa. 


NOTE: Samples, literature, catalogues, etc., requiring more than 2 cent postage should not be 
addressed to box numbers. 





E. 8. LINCOLN “ee waka 
Consulting Electrical Engineer VISCOSITY TUBES 
Designs Investigations Reports Matched for the air-bubble method 
Electrical Research Laboratory Widely used for testing varnish 
Write for rcular A 


;RAYBA LDG. 
GRAYBAR B a R. P. CARGILLE 
420 LEXINGTON AVE., NM Ys 26 Cortlandt St. New York 











LANCASTER & ALLWINE Boiler Room Improvement Co. 
Registered Attorneys 4057 Van Buren St., Chicago, III. 

hictiite® a Tv z - 
Patents and Trade Mark iii ok Weak tiaten ’ 


Information on Request Since 1911 


juipment 


a 4 4 Ouray Building : Eclipse Smoke McNeill Liquid 
805 G St., N.W., Washington, D.C Indicators Level Gauges 








WHITTEMORE STRAIN GAUGE . 
HUGGENBERGER TENSOMETER Your Card This Size 
THE ELECTRIC TELEMETER in thes mee Ceased Card: Se 
EMERY TESTING MACHINES 
THE BEGGS DEFORMETER — egriniank eggs len 
Southwark Foundry and Mach. Co. $10.00 per month will be a 
400 Washington Avenue profitable investment Forms 
Philadelphia, Pa. close the first of the month. 


FEDERAL 


DIAL INDICATORS 


Comparators Fabrie Gauges 
Amplifying Gauges Rubber Gauges 
Thickness Gauges Tap Comparator Gauges 


Depth Gauges ® 
Thread Lead Gauges Gear Tooth Comparators 
Cutter Testing Gauges 


Pitch Diameter Gauges 
Cylinder Gauges Internal and External 
Paper Gauges Grinding Gauges 


FEDERAL PRODUCTS CORPORATION 


PROVIDENCE, R. I. 
WESTERN BRANCH: 7338 WOODWARD AVE., DETROIT, MICH 
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Current Literature Review 


Abstracts on instruments of interest to 
instrument readers 
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Acoustic Laboratory an Aid in ae High Grade Musical Wire. WV. B 
Ir Tr Rev., Nov L, 192 » PP 1109-1122 
rT} Re Bie s brie 
Sasiement re Routine Sonctiel Samuaaiion and Reflection Measurem: 
MeNicholas. B. of S. Jl. Res., Nov. 1928, pp. 793-857 


Tests of the a iracy in the measurement of the specified quantities are descril 
Devises Electrical — to Detect Flaws in Rails. E. A. Sperry, I: 
Nov 15, 192 » PP 1244 1246 
Artick tl ley 1 for f lestr P 
Using preg to Peovent Renee Waste. W S E coxhe Am, eau. 
pp 635-636 
This article describes the installation of instruments at the Norwich Pharm 
wich, N. Y 
Thermal Expansion of Magnesium and — of its Alloys. 
Sweeney, B. of S Jl rps Nov 192 > PP mm 792 
Three types of PI aratus wet n this res immary 
ous bservers 1c thermal! f 1 | soni mag 
Flow Sinuine Devices bee Hivdboshoctic Plants. Power 
1928, pp. 1102-1104 
Abridged from a report of the N. E. L. A. Hydraulic 
the various devices employed, all of which utilize pressu 
features of station design 
Meters—Essential to Good Management. John W. Romig, Power, 
1928, pp. 786-789. 
The advantages of weighing and metering devices is taken up 
Automatic Boiler Control Compared with Manual Operation. A. S. G 
Power, Oct. 30, 1928, pp. 710-712. 
icle gives a result of a study now being carried on on Smoot equipr 
plant of the Detroit Edison Co 
Power Plant Efficiency Increased by Application of Chemistry. H. ( 
Power, Oct. 30, 1928, pp. 714-716 
Various applications of chemistry to the power plant are considered 
Design of Tuned Reed Course Indicators for Aircraft Radiobeacon. | 
more, B. of S. Jl. Res., November, 1928, pp. 751-769 
Six types of indicators were constructed and data obtained on each. The final 1 
in which the reeds were made of steel with a bimetallic strip on the free end of tt 
automatically holding the reeds in tune as the temperature varies. The reeds which 
polarized vibrate between two electromagnets taken from a telephone receiver. This f 
dicator requires less than 1.5 milliamperes and 3.5 volts to operate the reeds with 
mm damper on the end of the reed. This damper served to increase the decrement of the ree 
so that any slight change in the modulation frequencies would not change the reed deect 
The Purpose and Value of Instruments Particularly the CO2 Recorder. \\ 
Forbes, So. Power Jl., Nov. 1928, pp. 34-37. 
Value of COs meter discussed 
Aerial Photography in the Power Plant Industry. Power Pt. Engg., 
1928, pp. 1188-1191. 
This article shows the application of aerial photography to preliminary power plant 
Technical Control for Paper Board Mills. E. F. Whittington Paper 
Oct. 1928, pp. 1188-1189. 


Abridgement of a paper presented at fall meeting T. A. P. P. I 
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Application of Meters and amon in Pulp and Paper Mills. R. V 
Paper paductry, Os 192 PP. 1190 1194. 
need for ~~ ible a ac n 
| k tak 
Effect of Twist on Cotton ~ A. Mercier & C 
November » PP 733-750 


Technical Ceawel in ga ills; E. S. Hinman, Paper Industry, 
1928, PP 1195- sal 
Abridged from or \s tion of the Pulp and Paper | 
A U seful Design of Tube- seo !. F. Powers and G. W. Ald 
Opt. Soc., Nov. 1928, pp. 379-380. 
Desig = at Weltme ter is briefly d bed 
Note on the Effect of Saniened Stresses on the Magnetic Prope rties of Steei. 


M. F raacher, B. ol S Si mat Nov 192 8, pp 721-732 


7 cnt a unde vetceesing 
A Boric for Accurate Timing, 
381- 385. 
The device is illustrated and des j 
A Study a the Hydrogen- Antimony- Tin Method for the determination of 
Oxygen in Cast Irons. B. Kjerrman and L Jordan, B. of S. Jl. Res., Nov 
1928, pp. 701-720. 
mparison otf the va Tus 
i nination of oxy I 
Smatiies then mille 
ven due chiefly 
to surtace oxidatior 
On the Lag Error of the Cup Anemometer with Oscill: ae. Wind Intensity. 
(Ue ox die Traegheitsfehler des Schalenk euzanemon i cnwa 


ee Windstaerke). O. Schrenk, Messtechnik, Oct 


ihe 
I 


s of the investigation are ' well as a 


Differentiai Pressure acetal with Ceiice, Nowale mer" Then var and 
their choice. (Die Druckunterschied-Messung mit Messrand, Dues¢ i 
Venturirohr und ihre Auswahl). A. Grunwald & F. Eng mens 
Oct. 1928, pp. 608-616 
} “ 


Continued from a previous number. N 


Methods for the Determination of Elasticity Constants. (Met! 
lung der Elastizitaetskonstanten ) H Stending, Messte 
1928, pp. 259-263 

General information on elasticity nstants giver The 

liscussed 

The Advancement of Ceramic ae Tests After the War. 
des keramischen Materialpruefungswesens in 
Kieffer, Messtechr uik, O t. 22 192 8, PP 263 2 
jevelopments ir the Us r 

Test of Winding Pear Hn of Spools - means “al High Frequency Tests. 
(Pruefung der Windungsisolation von Spulen 1 é H uenz 
Spannungen). D. I. Liebscher & D. I Viesler, Sien 

a 192 8, PP 581-587 

Wieatences and ingiewenene.j in the Construction of Cable gg Devices for 
ae se D.C. (Erf gen und Fortschritte i Ba cal 
pruefl irechtiungen fuer Glei re nnung). H. Mehlhorr 
Oct 192 8, pp 590-596 


A New eek Testing Shavien, (Eine neue Buersten 
Kozisek, Siemens Zeits, Oct t. 1928, pp. 596-599 
| ‘ asetacne turcnkes y 


4 ain . for 
é ¥ apparatus the esting 
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Instruments and accessories used for measurement, inspection or 
centrol in the industries and sciences. 
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If you are unable to find what you 


struments—-Industrial and Scienti 


for you without 


ALIDADES Humidity 

\ @ A ( Tac Mi 

Or I Humidity & Temperatur 
ALTIMETERS Mtg. ( 

I Liquid Level 


I I I t t R 
AMMETERS ~ tol ¢ . 
—_— - Motor ' 
R : : A ‘ R 
Recording . Pressure & Vac 
2 ede 
Brist ( 


uum 
y R t 
4A NEMOMETERS Tathinbos hit 
ASPHALT TESTING APPARATUS Pyrometer 
Paaliel Mfg. ( ( | ar 
BALANCES Taylor Instr 
BAROMETERS Wilson-M 
Aneroid Mercurial, Recording ane ¢cornd 
| Mi ( Temperature 
BRAKE TESTING METER 
CARBON DIOXIDE METERS sling ’ 
Tagliat Mfg. ¢ ( | Wilson-M 
CARBON MONOXIDE METERS T'emperature-Time 
Tagliabue Mfg. (¢ ( | Factial Mi 
CHRONOMETERS 
liat Mfg. Co., ¢ J 3 
CLOUD & POUR TEST APPARATUS : Wikis 
Tagliabue Mig. Co., C. J W ilson-Ma 
COLORIMETERS Thermostat 
Taglial h ] seas 


Mfg 


Thermometer 
| 1 ¢ 


COMPASSES 
4. S. Al pany 
Oto Fennel te Time 
Taylor Ir 
CONSTRUCTION OF SPECIAL INSTRU- ee 
MEN ' eee ae | ‘alve—Motor Operated 
American Radiator ( 


COMPARATORS Bristol ( 
Federal Product 


Tagliat Mf; 
Unit Heater 
An r 1 


s Cory ~<a 


i y I 
CONTOUR MEASURING PROJECTOR Water Level 


Ar 


Bristol (¢ 


nb Ont ( 


Bauscl I 
CONTROLS, AUTOMATIC 
Air Conditioning Tagl 
Condensation YUNTERS 
l Revolution 
Damper Adde ( 
Taglial Mf B } 
Float Bristol 
An Stroke 
Ad 


Gravity 
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Instruments Save Money. W. H. S« 
510 
her meters, ¢ ) rder at t f t 
Measurement of Hydraulic Turbine Gate Leakage. | 
October 1, 1928, p 1501-1502 
' n of N.E.L.A. Hy p ( vere, 


Cry 


f 5 
emetune Measure ments in the Open He arth * at ice. 
& Fees., September, 1928, PF 1163-1168. 

Magnetic foe ire of High- Speed Steel. 
Fces., September, 1928, PP 79°] 

The Renaissance of British Instrument Making. \ 
World, October, 1928, pp 165-17 

The Measurement of Gaseous Refractivities. 
October, 1928, pp. 176-177 


Industrial Applications of Ultra-Violet Rays. | 
tober, 1928, pp. 178-180 


lesting Inks, Oils, 7 


Sis Charles Ww heatstone, 1802-187 
A brief Hist 
Aerial Navig ation Ex: amples. P. Weer 
852 


th 
| I 


True Altitude Meters. | 
1356 


f 


Automatic Machine Gaging. C 


This ¢ 


I 


An Integrating Photometer. M 
1928, pp. 316-319 


he rivir 


sreetheived From ‘the Ale. I 
435 470 


The requiremer f t 
The Conteiiugel Frequency Recorder. 
547-549 


Oxillography. if seph W. Legg 


Methods of Testing Electric al Apparatus. El 


inection Methods ad their ‘Calculation. I 
ae pp 691-694 


rs haley aa Use of Me: asuring Equipment. 
pp 685-688 

Recent Applications of the Electric Micrometer. 

Oct., 1928, pp. 526-532 

A brief description of tl tt 


Temperature ond Beightne ss ~ the New Standard Type of Inc: inde scent Lamp. 
: Forsythe and E. M Wi atsor G I Re Fig RICE } I 4 
] t f . r ‘ r ‘ 


Tabl 


Se 





CYLINDERS-GRADUATED 
Tagliabue Mfg. Co., (¢ 
DEMAND METERS—see Meters 
DIVIDING HEAD 
Optical 


Bausch & Lomb Optical Compan 


DRAFT GAUGES—-see Gauges 
ENGINE INDICATORS 
FL ton: & BU RNING POINT 
gliabue Mfg. Co., ¢ 
FLOW METERS—see Meters 
FLUXMETERS 
Rawson Electrical Instrument 
FREQUENCY METERS 
Recording 
ristol Comy 
GAS ANALYTICAL METERS 
Chemical 
Tagliabue Mfg. Co., C. J 
GAS = AK og uray et 
1 Supply ¢ 


ok llai 
Teyle yr instru ment 


GAUGE RODS 

Tagliabue 
GAUGES 

Absolute Pressure 


Mfg. ( 


iny 


npany 
( ompanies 


Mfg. Co., C. J 


Tagliabue 
Amplifying 

Federal 
Comparator 

I eder 
Cylinder 

Federal 
Depth 

Federal oducts 
Dial 

Federal oducts Corp 
Differential Sesneane 

Tagliabue Mfg 
Drill 

Bausch & Lomb 
Grinding 

Federal Products Cx 
Indicating 

Draft 

Bristol Company 

Tagliabue Mfg. C 

Taylor Instrument Companies 


oducts Corp 


Corp 


Pressure 
Bristol Company 
Tagliabue Mfg. Co., ' 
Taylor Instrument Compan 
Pressure—Temperature 
Tagliabue Mfg Co., 
Pitch Diameter 
Federal Produc 
x * 


ts Corp 


sch & Lomb Optical 
vw 
B. K 
Taylor 
Recording 
Distance 
Bristol Company 
Draft 
Bristol Company 
Pressure & Vacuum 
Bristol Company 
Colonial Supply Company 
Tagliabue Mfg Co., o J 
Taylor Instrument Companies 
Water Level for Boilers 
Bristol Company 
Wind 


Taylor 


Elliott Company 


Instrument Companies 


Instrument Companies 
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TESTERS 
J 


Co 


y 


GOVERNORS 
Pressure 
Tagliabue 
Pump 
Tagliabue Mfg. Co., C. J 
GREASE TESTING APPARATUS 
Tagliabue Mfg. Co., C. J 
GROUND-OHMER 
Herman H. Sticht & ( 
HARDNESS TESTERS 
Wilson-Maeulen Company 
HUMIDITY RECORDERS 
Wet & Dry Bulb Thermometers 
Bristol Company 
Tagliabue Mfg. Co., ( J 
Taylor Instrument Con 
HYDROMETERS 
Tagliabue a 
T aylor Instrun 
HYGROMETERS 
Colonial Supply Company 
Tagliabue Mfg. Co., C. J 
Taylor Instrument Compar 
IMPACT TESTING MACHINES 
Alternating 
INDICATORS—See Gauges 
LACTOMETERS 
Tagliabue Mfg. Co 
LEVELS 
Centering 
Bausch & Lomt Optical ¢ 
Engineer’s, Wye, Precision 
A. S. Aloe Com 
Otto Fennel 
Prism 
Taylor Instrument Companie 
LOCOMOTIVE INDICATORS 
MANOMETERS 
MEGOHMMETERS 
Herman H. Sticht and Cc 
MELTING POINT APPARA® TU Ss 
Tagliabue Mfg. Co., C. J 


METERS 


Mfg 


pany 


Sons 


Lineal Measuring 
Adde Company 
Pressure 
MICROAMMETERS 
Rawson Electrical Instrument 


Wilson-Maculen Company, Ir 


MICROSCOPES 

Brinell 

Bausch & Lomb Optical C 
Metallographic 

Bausch & Lomb Optical Con 
Petrographical 

Bausch & Lomb Optical Com 
Toolmakers’ 

Bausch & Lomb Optical Con 


MILLIAMMETERS 
Hoyt Electrical Instrument W 
Rawson Electrical Instrument ‘ 
Wilson-Maeulen Company, Ir 
MILLIVOLT METERS 
Bristol Company 
Hoyt Electrical Instrument W 
Rawson Electrical Instrument 
Taylor Instrument Companie 
Wilson-Maeulen Company, [1 
MODEL CONSTRUCTION 


Peterson, C. W 





December, 1928 INSTRUMENTS 


Microanalysis. iW Garner. Ind Chemist, July, 
neth¢ ire described M Iting and 
Bima 2 halo ( t Abs. B tI 
Automatic Control of Mikewts in Paper. J 
Paper, June 28, 1928, pp. 885-887 
bon is pl ind si 
} 


placed 
pPidceeGg 


or 


il ‘ 
ch is y 


ner cent m s pe ind 
Kodak Res. Labs 
Simple Testing of Colors and Paints. Farbe und Lack. May 
239 
tlines revised tests for spreadir pr 
sunlight, alkali and acids, et« Abs Be 
Technic of Measuring X-ray Intensity. 
Gebiete Roent., Feb., 1928 8, pp. 194-2 
ort of critical observations made n the Kustner 
eter may be 
ecking agains 
oO he diaphragm and 
ation of the diaphragm n 
r than 20 mm. in dian 
lly the same dosage as the y-indeper 
Kodak Res. Labs 
Experimental and Theoretical Studies in X-ray Intensity Measurement. 
Mayneord. B. J. Radiol. April, 192 8, pp. 125-138 
r n ee a koe n X-ray inter 


a 


Method of Determining Absolute aloes Area. 
23, 1928, pp. 174-185 
Paneth method (Z Elektr I 


He termini 


Ballistic Milliammeter. H. Chantraine 
865-866 
milliamn 
xposures shorter thar S 
} currents are Al B \ 
Ballistic Galvanometer ‘Method of yp eioediern Me asurement for High Re- 
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, et... 2673-2678 
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Freezing Point Apparatus. Evald L. Skau and Blair Saxton 
Soc., Oct. 1928, . 2693-2701 
A modification of the freezing point apparat 
(Il. Phys. Chem. 29, 914) (1925) is described.—M.E.H 
Apparatus for Determining Sorption Curves. Hal D. Draper 
Soc., Oct. 1928, pp 2637-2653 
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t Sm af be granules.—M.E.H 
Measurement a the Temperatures of Stationary Flames. A. G. Lo 
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Flame Speed of Hydrogen Sulfide. D. S. Chamberlir 


Engg. Chem., Oct. 1928, 1016-1018 
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Reader Interest 


“We might add at this time that ‘Instruments’ is perused 
thoroughly by us every month with interest.”—trom tl 
paragraph of letter reproduced below. 


FULLER & JOHNSON MFG. CO. 


Manufacturers of 
GASOLINE-KEROSENE ENGINES 
ELECTRIC LIGHTING PLANTS 
Madison, Wis., U.S.A 
December 4, 192 
The Instruments Publishing Co., 
1117 Wolfendale Street, 
Pittsburgh, Pennsylvania 
Gentlemen 
In the November issue of “Instruments” of which we are 
scriber, we observed on Page 23 a short description of a | 
entitled “The Surging of Engine Valve Springs,” Special Report 
10, Department of Scientific and Industrial Research 
We are writing to ask where we could obtain a copy of this pay 
as we believe it would be helpful to us as manufacturers of 


9 } 


nbustion engines 

“Instruments” is perused thoro 
by us every month with interest. We believe it is filling a long 
need and wish to congratulate you for your accomplishment. So 
we have found little information in the magazine about instrument 
used in internal combustion engine development and research. Mi 
we ask that you give this phase of the field some little considerati 
the future? We believe that the automotive and industrial er 
manufacturers as well as the technical schools would greatly appreciat 
such intormation 
he paper hereir 
quested, we would surely appreciate it. Wishing you continued suc 
we remain, 


If you can give us the information about t 


Very truly yours, 
FULLER & JOHNSON MFG. ( 
C. S. Hansen (Signed) C. S. Hanser 
KM Engineering Departm 


The above letter places the stamp of approval upon our effort 
assists in substantiating our claim that INSTRUMENTS “fills 
felt need” and that the publication is “perused every month 
interest.” It is one of many we have received. We wish we 
print every letter. Coming as they do at this season of the year tl 
appreciated. With this issue we have completed our first volum 
initial year—-we hope to improve as we progress. 


GEORGE | 
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. Temperature and Moisture. 
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Gentlemen: 
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Below are standard file cards, which the editor believes will be a valuable asset to 
you personally. These cards will be bound in each issue of Instruments and will cover 
the original articles contained in that issue. The color of the card and ink to be used 
is shown here. This will facilitate distinguishing the INSTRUMENTS FILE CARDS 


from others with which they might be consolidated. 
The editor suggests that these cards be carefully cut out immediately on receipt of 


INSTRUMENTS and filed in your desk or in a file box on top of your desk. You will 


then have within easy reach an index of instrument information of incalculable value. 


The card is arranged with a space for classification subject or number at the top. 
Suggestions as to classifications for the cards below are: 
INSTRUMENT PIONEERS 
DIRECT READING PERMEAMETER 








INSTRUMENT PIONEERS:—GEORG SIMON OHM (178 
INSTRUMENTS, Vol. 1, No. 12, December, pp 


A brief biography, abridged fror ‘Electrical Comn 

















A Direct-READING PERMEAMETER 


Frank P. Fahy, INSTRUMENTS, Vol. 1, No. 12, December 1928, 


The construction and operation of the instrument Method 


uy 
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lso given 





MEASUREMENT OF SPECIFIC GRAVITY OF VARNISHES, PAINTS, ETC 
H. L. Hazeltine, INSTRUMENTS, Vol. 1, No. 12, December 
3 figs 


The methods of measuring specific gravity are mention 
1e detail 








New SPECIFICATIONS FOR RAW MATERIALS. 


J. R. Townsend, INSTRUMENTS, Vol. 1, No. 12, December 1928, pp 
3 figs. 


519-521, 


This article discusses the preparation of specifications and illustrates this by application to the 


preparation of a specification for bronze Tests show the agreement between Rockwell hardn 
nd tensile strength. 
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we to do with these 
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Gives Interesting Story of How Long Distance System Centralizes Opera 1g Info 
mation at the Point of Control, 
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provided by the Bris 
tol’s Long Distance 
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. : \ ting unit being installed at the source of 
The Most Extensive Line el, mechanical motion, pressure, temperat 
of Recording, Indicating to be measured, and connected by meat 
and Controlling Equip- wires to a receiving recorder. This recorde: 
ment for the Industries, mounted at any conveniently centralized 

including: sired—at a distance of a few hundred 

Pressure and Vacuum Gauges; even up to several miles—(successful 
Liquid Level Gauges; Electrical has been made with transmitter and rec: 
Boiler Water Level Gauges; Re- ; - - 
cording Thermometers; Indicat- teen miles apart). On the receiving instru 
ing ms Receoiing ag is recorded an exact duplication of condit 
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—. g ty industrial plants, utility 
ers); Mechanical Motion Re- systems, etc., 1S described 
corders; Electrical Operation fully in new catalog No. 
ee 1900, pictured above, a 
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The Bristol Company, Waterbury, Conn. 


Denver 
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